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CATARACT OPERATIONS IN THE 
PREHISTORIC AGE 

KARTIC CHUNDER DUTT, LMS 
Clucf Medical Officer of the Sonpur State 

C \I CUTTA, INDIA 

The eaily histoi} of operations foi cataract is shrouded in mystery 
i\Ian3' an ophthalmologist has attempted to ti ace it, but so far the 
subject has remained unsolved and the account incomplete and uncon- 
nected Consequent!} , tlie chapter on the history of operations for 
cataiacl is uinntciesting and unconvincing Nor has the date of the 
inaugmation of such suigical piocedures been traced much earlier than 
the era of Christ Peimit me. then, to unveil the records of the pre- 
historic age 

Before 1745 A D , ^\hen Daviel devised the capsulotomy method 
of cataiact extraction, couching was piacticed throughout Europe and 
Asia Indeed, the history of operations for cataract before 1745 A D 
IS equivalent to the histoiy of couching 

(iol Hemy Smith, in his famous book entitled “The Treatment of 
Cataract,” ^ began the chapter on couching with admirable insight His 
views are worth quoting Smith wrote 

Lens couching has been practiced in the East from time immemorial It is the 
parent of all modern operations on cataract, and, alone deserves the name “classi- 
cal ” History no more relates its origin than that of the practice which was 
the parent of all modern vaccination, the inoculation of a healthy individual with 
the juice from the pustule of a smallpox patient, with the object of provoking a 
mild attack of the disease, which would give subsequent immunity to it Both 
were important observations in their time Both were given hy the East to the 
W est 

But IS It really true that couching had its origin m the East^ If so, 
m what country of the East^ If history does not relate its origin, how 
near to its origin does it come^ Is there any authentic record of its 
origin or of what may be reasonably taken as such^ Yes 

The first authentic record of an operation for cataract can be traced 
to about 1000 B C This record has been handed down in complete 

1 Smith, H Treatment of Cataract, ed 2, Calcutta Butterworth & Co, 
Ltd , 1928 
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foim in “Susiuta Sanhita,” - which is a tieatise on surgery, written 
by Susiuta, a gieat suigeon of ancient India It has been ascertained 
that Susiuta practiced and taught his method for the surgical tieatment 
of cataiact sometime between 750 and 1500 B C As there is a dif- 
ference of opinion as to the exact date that Susruta first performed his 
opeiation, I may be excused if I agiee ^Mth those historians who put it 
about 1000 B C In chaptei 17 of volume 7 of “Susruta Sanhita,” 
Susiuta beautifully described the vaiieties of cataract and the technic 
of the depression method of couching b} the anterior route Susruta’s 
description of the postopeiatne tieatment is admirable I have no 
doubt that my translation of this desciiption -will be read with pleasure 
by modern ophthalmologists 

The next question that will natuially be asked is “Wh}' has ‘Susruta 
Sanhita’ so long lemained a sealed book to modern ophthalmologists 
and reseaich woikeis^” The leason is that it is viitten m Sanskiit, a 
difficult classical language to study and a more difficult language to 
translate properly 

Anothei question that aiises is vhether Susruta ^\as the originator 
of couching In the absence of an\ recoid earlier than “Susruta 
Sanhita,” I should call Susruta “The Father of Cataract Operations ” 
It is possible that he had forefathers at the da^^n of civilization in 
Hindustan, but I have not }et disco\ered any authentic lecord of them 

I shall piesent an English translation, rendered by myself, from 
“Susiuta Sanhita,” of the desciiption of Susruta’s original operation, 
the depression method of couching by the anterioi i oute I hope that it 
^^lll be of interest not only to antiquarians and leseaich vorkers but to 
all inquisitive ophthalmologists Susruta’s original writings are not to 
be relegated to the cuiios of b3'-gone ages, because they are instructive 
in more vays than one 

Indeed, it ^Mll be found that Susruta was a potential foice m the 
development of operation foi cataract and that even to this day surgeons 
are subconsciously influenced b}’^ him It will be found that many a 
Susrutian custom which is un^^^ttlngly followed today, but which has 
lost its significance, should be discontinued, on the other hand, many a 
time-honored piecaution of Susruta which is neglected may be profitably 
followed even now 

It IS well known that in the preanesthetic and preantiseptic da}s 
open operations for cataract such as are practiced at present were 
followed b}’^ disastrous lesults Hence couching was the only method 
practicable and in the Susiutian age it gave the best results One 
should never look down on the great ophthalmic surgeon who was 
the first to institute surgical treatment for cataract as a coucher Indeed, 
it will be evident fiom his writings that he was fully aware of the after- 

2 Susruta Sanhita (dated 1000 B C), vol 7, chap 17, verses 57 to 73 
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cflecLs and vhoUcomint^s of couching, but he ^^as handicapped foi want 
of anesthetics and <uUisej)(Ks Noi can the lesults of Susiuta’s couch- 
ing opeiation he e\a!ua(ed In the icsults of couching at the hands of 
tile quack coutheis ol l.uiope. knonn as chailatans, and those of India, 
knonn ns lownis 

Would It he lusliriahie to look down on Smith oi on Baiiaquei oi 
on Knapp because (tf the bad lesults obtained at the hands of quacks 
with Smith's jnessine nutliod oi witli Baiiaquei’s suction method oi 
with Knapp’s metlmd i e, tiaction by foiceps combined with the 
piessuic melhocP ( ,m the qu.u-ks succeed any bettei wuth any of 
these mclliods than witli Susiula’s nietliod^ Ceilainly not W^ould 
an\ one expect a (|uack to scoie a peicentage of success wuth any of 
these methods tlial .ippiuaLhes the peicentage of success attained by 
the ongmatoi with Ins own methoeP Ceilainly not The lesults of 
opeiation In Smitli s method in the hands of Smith, of Bairaquei’s 
method in the hands of Baiiaijuei oi of Knapp's method m the hands 
of Knapp aic admiiable indeed To condemn these pioneeis on the 
basis of bad icsults with then opeiatne technics m the hands of a 
quack is a pioposition which is self condemned Indeed, those wdio 
iincnt new methods aie geniuses and gieat masteis of their art 
Similaih, Susiuta was a suigical genius and a gieat mastei wdio initiated 
and taught an opeiation foi cataiact at the dawm of civilization His 
abilities must not be gaged b} the abilities of quacks That w^ould be 
most unjustifiable, would it not^ 

One should, then, judge Susiuta’s obseivations on cataract, his 
opeiation and his postopeiatne tieatment wuth an open mind and 
with judiciousness necessai} to anive at an unbiased judgment It will 
be found that Susiuta’s obseivations will stand the acid test of modern 
science to the ^el) lettei If that is so, then one should give to Caesai 
what is Caesai ’s 

Susiuta began his chaptei on cataiact wuth the cause and vaiieties 
of cataiact He advocated no medicinal tieatment His tieatment 
consisted in couching the cataiactous lens wdieii it was matuie Uniipe 
cataiacts, accoiding to him, aie unfit foi couching Susiuta described 
the technic of couching in detail and foimulated the routine postoperative 
treatment He concluded by noting the contraindications foi couching 

The cause of cataiact foimation, according to Susiuta, is opacity 
of the lens, consequent on the deiangement of intiaocular lymph 

Susruta divided cataiacts into several varieties He wnote 

The cataract may be semilunar or crescent shaped It may look like a drop 
of sweat or muddy water through the pupil 

The cataract may be stationary It may be haid and shaped hke the “masur” 
lentil [Ervum lens (hnn) leguminosse js a biconvex lens-shaped lentil of the size of 
a mature hard cataract It is reddish and has a capsule-like epicarp ] It may 
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also be irregular in shape The opacity may be centrally located, or it may be 
at the cortex, with a clear center 

The cataract may be of various colors It may be white and pearl shaped 
and shining or glistening 

The cataract may be of a greenish or bluish color or of a reddish or brownish 
color 

The technic of Susruta’s depression method of couching by the 
anterioi route, translated by me from the original Sanskrit,® follows 

The operation of couching should be performed in a season which is neither 
very hot nor very cold 

On the days previous to the operation, the patient should take nonstimulating 
food and drink On the day of the operation he should have a cool temper and 
an undisturbed mind 

The patient should sit on an especially constructed chair with his head and 
limbs fixed by a special contrivance He should look equably at his nose, without 
moving the eye in any other direction, and continue to look uniformly in the 
same way during the operation 

The surgeon should open the patient’s eye completely and keep the lids 
in the same condition during the operation He should select the point of punc- 
ture just outside the junction of the black and white outlines of the eye The 

point should be in the line dividing the white portion equally into an upper 

and a lower segment It should be a little on tbe temporal side but not much 

outside the junction of the black and white outlines The point of puncture 
should not be over the plexus of blood vessels The Jabamukhi Salaka [literally, 
the curved barley-tipped needle], i e, a curved needle, the tip of which is shaped 
like a barley corn tapering in a point, is the only instrument required for the 
operation [Mookerji, diagram of Jabamukhi Salaka 4] 

The Jabamukhi Salaka, i e, the curved barley-tipped needle, should be held 
between the thumb and index and middle fingers of the surgeon He should 
hold the curved barley-tipped needle in his right hand if the left eye is to be 
operated on and in his left hand if the right eye is to be operated on 

The needle should be held carefully, but confidently, with the fingers con- 
tracted and steady The puncture should be made m the right place, already 
indicated, and in a horizontal direction The hand should be steadied by placing 
it in a position of rest while the needle penetrates the coats of the eye As soon 
as the puncture is made, there is a sound A drop of aqueous humor may come 
through the point of the puncture After the puncture, the milk of a nursing 
mother should be sprinkled into the conjunctival sac 

The action of mother’s milk has been fully discussed m an article 
entitled “Melaena Neonatorum ” ® It points out that mother’s milk is 
an excellent hemostatic m cases of this condition In vitro, the accelera- 
tion of the coagulation time from five to ten minutes to from one-half 
to one minute can be easily demonstrated In vivo, the clotting of blood 
occuis by direct contact of the coagulating substances present in the 

3 Susruta Sanhita,^ verses 59 to 73 

4 Mookerji, G Surgical Instruments of the Hindus, Calcutta, Calcutta 
University, 1914 

5 Melaena neonatorum, Klin Wchnschr 1936 
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ot inothct s milk with the bleeding tissue Solo has airested 
iiemonhagc following the cxti action of teeth and in persons with 
heniopinhu and with tin oinbopcma b} the application of pieces of gauze 
soaked in luothci 's milk 

i^Jclena nconatomni has been successfully aiiested by feeding the 
ncwboin balw with the milk of some othei woman than its mother who 
has been mn^mg a clnld foi moie than a foitnight The hemostatic 
piopeitics of the milk of the bab\’s own mother do not develop until 
aftei tliG fust foitnighi of suckling* 

loda} cpmcphimt is used foi cataiact opeiations in place of the 
mothers milk of the pic-cpmcphiine days 

Susiula continued 

The Jabannikhi Snlak.t i c tlit ciiiicd bai Icy-ltpped needle, should then be 
carcUilh steered into the natural aperture of the pupil, neither upward, downward 
nor sidcwajs The point oi the needle should be properly placed on the cataract 
11k cat.ir.icl ■'hmild then Ik <iciibed and scribbled by the point of the curved 
b.nlc\ -tipped needle The attachment of the cataract is thus loosened as much 
as IS reciuireil 



Su'-ruta’s bailcj -tipped needle, the Jabamukhi Salaka 


The nose of the patient is now closed The patient is asked to sniff and 
snore and draw in plilcgni from the nasal sinuses into his throat, wdnle Ins nose 
IS held and the nostrils are thus kept closed During this time the surgeon 
lances the cataract and pushes it toward the nose as well as downward with the 
tip of the needle until the cataract is dislocated and slipped out of the field of 
vision This maneuver should be continued with gentle care and without violence 
till the area of vision is cleared of the cataractous obstruction 

Then the needle is slowly and carefully withdrawn The patient at once 
regains clear c>esight, as the sun shines aftei the sky is clear of the clouds 
When objects arc seen in their true colors, the eye should be besmeared with 
boiled butter and bandaged wuth a cloth all around the head 

Then the patient should be laid on his bed, calmly and comfortably, m a 
room w'lthout disturbance He should remain absolutely quiet m his bed and 
should not cough, sneeze, spit, eructate, move or sit up for a few days He should 
make it a rule to drink fresh milk for some days regularly, which will be good 
for his eyes 

Three days after the operation the eye should be washed with a lotion of 
boiled myrobalan and should be rebandaged after boiled butter is applied The 
eye should be regularly dressed every three days as before 

The patient should continue to rest and to take milk for ten days The 
bandages should be removed after ten days Soft nee meal and semisohd food 
should then be taken for a few days with fresh milk and other liquids 

6 Rao, T D H Melaena Neonatorum Checked by Mother’s Milk, Burma M 
Times 17 20 (Feb ) 1937 
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Susiuta, m emphasizing caution and caief illness, mote 

The surgeon should not operate on a patient who had previously suffered 
from some inflammatory disease of the eye or on a patient who is unfit for 
venesection owing to hemorrhagic tendency or diseased blood vessels 

The surgeon should not puncture the ciliarv plexus of blood vessels, nor should 
he puncture the blue ins During the operation if the ciliary blood vessels or the 
ciharv body or the ins is punctured, the eje will be filled with blood In such 
a case the milk of a nursing mother should be sprinkled into the conjunctiva 
and boiled butter applied, and the eye should be bandaged 

Aftei the operation the patient who is cured actuallv gets new eyesight, and 
consequently he or she should not look toward stiong light, blaring and powerful 
light, focused or reflected light or the sun for some necks 

If the surgeon operates on an unripe cataract, it may not be dislocated, because 
d solid obstruction is not encountered with the tip of the needle Even if tlie 
cataract is scribbled or scarified or scratched bj the point of tlie needle, the 
cataract may not be properly dislocated and removed The cataiact may only be 
punctured by the point of the needle and partially moved or subluxated In such 
a case the cataract forms again and becomes more thick and opaque afterward 
and obstructs eyesight as before Moi cover, the after-cataract may c\en become 
red, inflamed and painful and therefore worse than before Hence, the couching 
of a cataract should be done when it is mature The most suitable ones are 
the pearl-shaped shining white cataracts 

As regards operation for hard cataract, when the cataract has become \crj 
haid, like a “masur” lentil, and its capsule ver> tinck and so large as to cover 
the whole field of vision, the surgeon will be successful Tlie cataract can be 
aislocated and removed from the field of vision by the tip of the needle, as a 
cloud IS removed by the wind It may be couched by pushing with the tip of the 
needle, by turning the tip of the needle and bv moving the cataract from side to 
side with the point of the needle But after a long time the cataractous mass mav 
float again and obstruct sight 

These obseivations of Susiuta aie coiiect Couching is unsuitable 
foi the uniipe cataiact but most suitable foi the soft matin e and the 
hypeimatuie moi gagman cataract — the pearl-shaped shining or glisten- 
ing vaiiety of Susruta 

Though the immediate lesults of couching m cases of haid matin e 
and of hypermature cataiact with a laige nucleus aie successful, aftei 
a few years the cataract floats forward into the aqueous and obstructs 
sight 

In this connection, the obseivations of Smith, who made a special 
study of the lesults of couching and followed up hundieds of patients 
foi many years on whom couching was done by quack coucheis of the 
Punjab, will testify to the accuracy of Susruta’s lemaiks 

Smith observed that soon after the couching of a mature soft cataiact 
with a small nucleus and much cortical mattei or of a moi gagman 
cataract the soft fluid content of the lens was rapidly absorbed by the 
viti eous and only the small nucleus within the shrunken capsule remained 
embedded m the vitreous Good vision remained for as long as seven 
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a diminished ^lsual field When a hard cataract with a laige 
nucleus was subjected to couching theie \vas seldom useful vision for 
inoic than thiee jcais Simple piogiessive atiophy of the optic neive 
spicad fiom the pcnpheiy towaid the macula, or the large lens some 
lime aftci floated up and obstructed vision ' 

Tlie foicgoing tianslations desciibe the depression method of couch- 
ing b} the antciioi loute as lecoided m “Susruta Sanhita ” Susruta 
iincntcd and taught couching sometime about 1000 B C 

Enough mateiial can be found to tiace the path of the pi ogress of 
upciations foi cataiact thiough Aiabia, Bagdad, Egypt, Alexandiia, 
Bab} Ion, Jeiusaiem, 'Vlliens and Rome to othei countries of Europe 
As IS usual eieiy evpcit suigeon modified the original technic of 
Susiula accoiding to hi*^ skill knowledge and experience fiom time to 
lime 

Philoxenc'^, a icnowmed Eg}ptian surgeon of Alexandiia, who lived 
and piacticed couching about 300 B C , is lefeired to by Celsus ® There 
wcie also suigeons in Babvion, Aiabia, Jeiusaiem and Athens who 
piacticed couching at that time 

Then Celsus, of Rome, m 10 A D , made a radical change by intro- 
ducing the lechnation method of couching by the posterior route 

The following desciiption is that of the opeiative pioceduie of 
couching as mtioduced b} Celsus*’ 

The patient should be placed on a light and nonstimulating diet 
When the opeiation is to be pei formed he is seated in front of the 
opeiatoi, facing the light The suigeon sits on a higher seat, while an 
assistant fixes the head of the patient The sound eye should be 
bandaged with a woolen bandage The couching needle is held wuth the 
light hand foi opeiation on the left eye and wuth the left hand for 
operation on the light ej^e 

The needle punctures the scleia on the temporal side at a distance 
fiom the coineal ciicumference The needle is passed thiough the 
vitreous tow^ard the middle of the cataract till it comes in contact with 
or punctures the cataiact on its posterior side Then the needle is 
turned so as to move the cataract till the zonule is luptured After 
rupture of the zonule, the point of the needle is directed downward, 
so as to lemove the cataract below^ the region of the pupil The cataract 
IS pressed deep into the lower part of the orbit After the operation 
the eye is bandaged wuth a woolen bandage 

7 Smith, 1 p 205 

8 Celsus, AC Of Medicine, translated by J Greive, London, D Wilson 
and T Durham, 1756 

9 Celsus cited by Adams, W A Practical Inquiry into the Causes of the 
Frequent Failure of the Operations of Depression and of the Extraction of 
Cataract, London, Baldwin, Cradock & Joy, 1817, footnote 8 
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The Grecian surgeon, Galen (second centuiy A D ), also modified 
the technic of couching as he found convenient 

MacKenzie,^® in his “Practical Treatise on Diseases of the Eye,” 
described the technics of both the depression and the reclination method 
of couching, as perfoimed by charlatans, rowals, mals, sattyas or vaidyas 
Elhot,^^ Maynard,^- Smith and Drake-Brockman have also recorded 
the methods and statistics of the results of couching by these quack 
couchers, who were ignorant of the anatomy of the eye and of suigical 
technic and had never heard of the names of Susruta and Celsus The 
technic of the two gieat pioneeis in the field of the operative treatment 
of cataiact have degenerated in the hands of these quacks Moi cover, 
they had no idea of cleanliness and of the postoperative treatment 
formulated by Susruta Consequently, the results of couching m the 
hands of these quacks were not only miserable but often disastrous 
MacKenzie, Elliot, Maynard, Smith and Drake-Brockman and other 
great surgeons have done the greatest service to sufl:ering humanity by 
exposing these quacks and by declaring a ciusade against quackery m 
operations for cataract I think that all ophthalmologists should join 
in such a crusade today 

With Celsus’ reclination method of couching by the posterioi loute 
the needle is inserted into the temporal side of the sclerotic, beyond and 
behind the danger zone of the ciliary body, i e , about fiom 8 to 10 mm 
outside the limbus The needle is carefully pushed through the vitreous 
gel till it reaches and punctures the cataractous lens at its posterior 
aspect, and it is then skilfully turned so as to dislocate the cataract 
The dislocated cataract is gently pushed downward and toward the nasal 
side, away from the field of vision, deep into the vitreous If it is 
pushed foiward, the lens will slip into the anterior chamber This is 
to be carefully avoided 

AVith this method, the vitreous gel is unavoidably ploughed and 
damaged by the turns and maneuvers of the needle which are done to 
dislocate the lens and to lodge the cataract deep into the lowei nasal 
region of the vitreous chamber Consequently, the results of couching 
by the reclination method were not as good as those of couching by the 
depiession method 

10 MacKenzie, W A Practical Treatise on the Diseases of the Eye, Phila- 
delphia, Blanchard & Lea, 18SS 

11 Elliot, R H The Operation of Couching as Practiced in Southern 
India, Ophth Rev 31 259 1912 , The Indian Operation of Couching for Cataract, 
London, H K Lewis & Co , Ltd , 1917 

12 Maynard, F P After-Results of Sixty-Three Operations for Depression 
of the Lens Performed by Indian Cataract Pickers, Ophth Rev 22 91, 1903 

13 Smith, H Cataract Couching, Tr Ophth Soc U Kingdom 24 264, 1904 

14 Drake-Brockman, H E The Indian Oculist and His Instruments, Tr 
Ophth Soc U Kingdom 15 249, 1895 
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Bagblidt (225-300 A D ), piofcssoi of suigeiy m Taxila Univeisit> 
in ancient India, thcicfoie icvived the depiession method by the 
anteiioi loutc A\ith some modifications He^"' recoided his method of 
couching in his book on siiigei} entitled “Astanga Hiiday” A literal 
tianslation, made In me fiom the original Sanskrit, will be of inteiest 
to tbe icadeis 

The technic of Bagbhat’s couching method follows 

In good ccason in the morning after sunrise and after regulated pioper diet 
on the pi e\ ions da\s and piopcr cleansing of the patient, of the surgeon also, 
the operation of couching of the cataractous lens should be performed The 
patient should he seated coincnienth and immoeabh before the surgeon The 
surgeon should take his place on a seat as high as his knee The patient’s head 
should be properh held, and his e\ehds should be reti acted by the thumb and 

fingers of an assistant I he c\c should be warmed bj the breath of the mouth 

The patient should look at his own nose, wdnle his head is held immovably 

The needle should be held In the surgeon betw’een the thumb and the middle 

and index fingers of the right hand m case of operation on the left ej'e and of 

the left hand in case of operation on the right C 3 'e 

The needle should puncture the sclerotic on the temporal side, just outside 
the black border of the eve It should then be steered from the side into the 
natural aperture of the pupil The cataract is moved by the needle and dislocated 
and graduallv pushed aside In the tip of the needle 

When the puncture of the coats of the eye is properh done, there is a sound 
Mothers milk should be put into the conjunctiva, in order to soothe the eye and 
prevent bleeding 

When the needle is properh passed through the natural aperture of the pupil 
there is no obstruction When the cataract is reached, an obstruction will be felt 
The cataract should be scribbled and stretched round and round with the point of 
the needle till it is dislocated, and then it should be gently pushed toward tbe 
nose Afother’s milk is sprinkled into the ev'c until the cataract is dislocated 
and dislodged out of the field of vision The barley-tipped needle should then be 
gentlj taken out of the eve The vision becomes clear at once 

The eve should be properly bandaged, after being covered by a piece of 

cotton lint soaked in boiled butter 

If one eye is operated on, the patient should be made to he on the opposite 
side If both of the eyes are operated on at one sitting, the patient should be 
made to he on his back The patient should he absolutely calm and quiet and 
should not move his head He should fast for one day He should not sneeze, 

cough, eructate, spit or drink anything for one day 

The patient should not lie face downward and should not bathe, brush his teeth 
or eat solid food for seven days He should drink only bland liquids and enough 
fresh milk for sev’^en days 

The eye should be opened after three days and washed with a lotion of boiled 
antiphlogistic drugs 

If all goes well, the bandages can be removed after seven days However, 
although the eye is kept open, the patient should not look toward fine things 
or look at a glare or strong light suddenly but should wait till the normal 
condition of the ej^e returns 

15 Bagbhat Astanga Hnday, Calcutta, B L Sen, 300 A D , verses 9 to 17 
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But if the patient has misbehaved during the operation or showed temper or 
rubbed his eye or has misbehaved in any other way duiing the postoperative period 
of one week, or if there has been anv rough handling during tlie operation or an 
incorrect puncture has been done, or if the condition of the eye was not favorable 
for the operation, then the patient must undergo a longer period of restraint, and 
the eye should be kept propeily bandaged during this period After the period 
of restraint, the use of milk and nonstimulatmg diet should be continued for 
some time 

Bagbhat divided cataiacts into the following varieties 

A cataract may be white, black or shining wliite, like bellmetal It may be of a 
greenish yellow hue, like the color of a parrot, or of a brownish or a reddish 
color It may be crescent shaped, semilunar or full moon shaped The contents 
may be like milk or butter or sugai candy A cataract may be hard and its capsule 
thick 

Conceining the cataracts fit foi opeiation, he stated 

An uncomplicated ripe cataiact winch is not associated with inflammation of 
the surrounding tissues, pain or redness or pus formation in the e^es is fit for 
couching 

Baghhat gave the following contiaindications foi couching 

Couching of a complicated cataract w'lll cause intense pain, and Msion will be 
ultimately lost The eye will soon be filled with pus, and there will be other 
difficulties Therefore, do not operate on patients with otitis or otorrhea or on 
patients wnth pain and inflammation in the c\e Do not operate on patients who 
are very nervous or mentally deficient, wdio suffer from dyspepsia and vomiting, 
who have \ery irregular habits, wdio suffer from cough and diseases of the naso- 
pharyngeal and respiratory^ tracts or wdio are unfit for venesection 

The Caliphs of Bagdad oideied that “Susuita Sanhita” and “Astanga 
Hiiday” he translated into Aiahic Learned men of Aiahia and India 
weie called to Bagdad to consult and piepaie coiiect translations of 
these great woiks It took many years to complete them, and it was 
in the heginnmg of the eighth centuiy A D hefoie the tianslations 
were ready The tianslated woiks weie named “Ketah-a-Susiud,” i e, 
“Book of Susuita,” and “Sindhi-Sai,” i e, “Surgery hy Sindlii ” 
Baghhat’s surname was Sindhi, as he was an inhahitant of the piovince 
of Sind, in India 

The tianslation of these yvoiks gave a gieat impetus to the depression 
method of couching hy the anteiior loute in Aiahia as well as in the 
neighhoiing countries Many Aiabian surgeons won gieat lenown in 
the field of cataract operation Aiabian suigeons of the eighth century 
A D piacticed couching extensively and introduced certain modifi- 
cations of Susruta’s technic They made a small incision at about the 
limbus with a knife and used a blunt needle for dislocation of the cata- 
iact if it was hard But if the cataract ivas of the soft variety, they 
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iiitiodiiccd a small lube thiough the incision into the anteiioi chamhei 
and then into the cataiact and sucked out the fluid coitical mattei 
Rha7es (850-932 AD) an Aiahian suigcon who ^^on gieat lenown 
in couching in lus wiitings quoted fioin Ketah-a-Susi ud as authoiity 
AMcenna (980-1037 A D ), the lenowncd Aiahian suigeon of the 
tenth centun A D , intioduccd a modification in the technic of couching 
and used a douhle-edgcd knife foi incision of the coinca and a hlunt 
needle foi dislocation of the lens 

Bcnc\cnulus3' of Jeiu'^alcm, an cxpeit ‘^uigcon in the field of cata- 
iact opeiations dining the elcienlh ccntui_\ A D, piacticed couching 
exten'^ueh I'lis wntings have been tianslated h\ Case} Wood, who 
stated that the} weie the most populai ophthalmic manuals of the 
Middle Ages Bcneienutus intioduced ceitain modifications in the tech- 
nic of couching He gaie an initial puigatne compounded by himself, 
called “Jeiusalem pills * He made the ])atient sit on a bench, as on 
hoischack He used a silvei oi a gold needle foi the opeiation and 
egg alhumin foi diessing the c}c, he final!} opened the bandages aftei 
eight da\s He stated that his technic was based on the teachings of 
the ancients, modified in accoi dance wnth his own wade experience, 
gained h} piactice in ^allous paits of the W’oild 

Then came the Daik Ages, dining which no lenowned suigeon took 
up the subject of the siugical ticatment of cataiact The piactice of 
couching w^as consequent!} captuied by quacks The technics of Siisiiita 
and Celsiis degeneiated in the hands of these quacks, who w^eie 
ignorant of the anatomy of the eye and of the opeiative technics and 
postopeiative lules fiamed by Susiuta The} w^andeied fioni place to 
place to pi} their tiade and weie called chailatans in Em ope and 
lowals, mals, sattyas and vaidyas in diflfeient piovinces of India No 
w^onder that the lesults of couching in then hands were bad m the 
majority of cases 

This state of things continued till 1745 A D , when Daviel, of France, 
devised the technic of capsulotomy The discovery of local anesthetics 
and antiseptics has added to the ease and safety of the open methods 
of operation Inti acapsular methods aie being devised to obviate aftei - 
cataracts and the necessity of fiiither needling 

The open methods aie supeiior to couching m that with capsul- 
otomy the nucleus of the lens is exti acted and with the mtracapsular 
procedure the whole of the lens in the capsule is extracted Hence, no 
difficulty arises later by the lens floating m the aqueous chamber and 
thus obstructing vision With this exception, couching is free from 

16 Grassus, B De ocuHs, translated from the fiist printed edition by C A 
Wood, Stanford University, Calif, Stanford University Press, 1929 
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clangei if piacticed b) an ophthalmic suigeon and even ma}' be piac- 
ticed successfully on a peison who would be a bad risk if opeiated on 
by any of the open methods 

Smith tiuly observed that if antiseptic piecautions aie taken m 
couching, complications can be avoided In cases m which there are 
no complications and the opeiation is successful, the cosmetic lesult is 
perfect, it is seldom equaled and is nevei surpassed by any modern 
method of cataract opeiation But the results of couching are not lasting 
In cases of soft cataract useful vision lasts for seven yeais with a 
diminished visual field In cases of hard cataiact useful vision seldom 
lasts foi more than three 3’’eais, simple piogressive atiophy of the 
optic nerve takes place, and the cataiactous lens may float up into the 
aqueous chambei and obstruct vision 

Jonathan Hutchinson, who in his jounger da}s saw couching per- 
formed at Moorfields, m London, was of the opinion that had the good 
lesults of couching been peimanent the operation would never have 
been given up, even after the advent of listensm, which made the open 
methods of operation pi acti cable 

Hirschberg ( 1894) formed a favoi able opinion as to the success- 
ful results of couching 

Johnson^® has published an aiticle in the Archives entitled “A Plea 
for Reviving the Operation foi Couching ” 

Poweis-° published an aiticle m the Bulish Medical Journal in 
uhicli he made a plea for the occasional performance of the operation 
of depression on cataiacts which are inoperable by the open methods 

Is it not possible to rise above piejudice and to consider dispassion- 
ately the plea for couching raised by the foiegoing ophthalmologists^ 
Can one not pause and ponder over the pros and cons of couching in 
cases in which open methods of opeiation are dangeious before declaiing 
a cataiact to be inoperable^ 

There can be no doubt that under modem conditions of asepsis, anti- 
sepsis, mydriasis and local anesthesia and with modern instruments, viz , 
the eye speculum and the fixation forceps, in addition to Susruta’s 
barley-tipped needle, couching under a conjunctival flap is much less 
risky than any of the open methods of opeiation But, according to 
Smith, good vision may not last foi more than seven years in cases of 
soft cataract or for more than three years in cases of hard cataract 

17 Smith,^ p 204 

18 Hirschberg, J Ueber den Star-stick der Indian, Centralbl f prakt 
Augenh 18 48, 1894 

19 Johnson, G L A Plea for Reviving the Operation of Couching, Arch 
Ophth 54 466 (Sept) 1925 

20 Powers, H A Plea for the Occasional Performance of the Operation 
of Depression in Cases of Cataract, Brit M J 2 1200, 1901 
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Howc\ Cl , good A ision foi ft oiii thi ee to seven years is something foi the 
blind, and the adage goes that “something is bettei than nothing ” Is 
this period of good vision not enough of a lease on new sight, at least foi 
the aged and debilitated patient, whose span of life may not extend 
longei than fiom thiec to seven yeais^ Undei the cii cumstances, who 
can deny that Siisuitas dcpiession method may still piove to be a boon 
to pel sons whose condition is declared hopeless and past all benefit 
fiom modem suigical measiiics? 

It IS not gcnciall} knovn how much ciedit is due Susiuta for cataiact 
opeiations One should not be misled by ciiticisms on couching in the 
hands of quacks Susiuta’s influences on modem operations for cataract 
may be sciutinizcd with benefit even today Theie are many points 
in Susiuta's technic ^\hlch deserve the best attention of the modern 
ophthalmic surgeon and ma} be adaptable to modern conditions, with 
or ^Mthout some modifications These aie many and should be selected 
by the prudent without prejudice and without derision for “The Father 
of Catai act Operations ” 

There aic othci points m the technic of Susiuta which are tinknow- 
ingl} followed toda} but which have no significance These should be 
looked on as unpiofitable legacy and should be discarded by those who 
follow them 

May I cite a few good points and also a few old lelics from the 
technic of Susiuta as examples^ 

The directions of Susiuta which should be discarded by those 
suigeons w^ho unknowangl} follow’’ them will be considered first 

1 It IS no longer necessaiy to change hands for operations on dif- 
ferent eyes A change of hands was unavoidable with Susruta’s technic, 
because couching was done after the patient w’as seated m front of the 
surgeon Now that an operation foi cataract is performed after the 
patient is placed on the operating table, this Sukutian practice of 
changing hands has no significance and is worse than useless The 
surgeon can now hold the cataract knife m his best hand, the right hand 
in the case of a right-handed surgeon and the left hand in the case of a 
left-handed surgeon, and can operate on either eye if he simply changes 
his place of standing, either by the side of the patient or toward the 
head of the patient Thus, a right-handed surgeon, holding the cataract 
knife in his right hand, can conveniently operate on the left eye if he 
stands on the left side of the patient and on the right eye if he stands 
at the head of the patient Similarly, a left-handed surgeon, holding 
the cataract knife in his left hand, can conveniently operate on the right 
eye if he stands by the right side of the patient and on the left eye if he 
stands at the head of the table This change of position will be most 
convenient for the surgeon, because there wull be no necessity to practice 
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anibidexteiity It will be most beneficial to the patient, who will surely 
get the benefit of the best band of the suigeon Moieovei, to acquire 
dexteiiU of the unused hand in opeiations foi cataiact the smgeon has 
to opeiate fiist in 100, oi at least 50, cases of cataiact In these 50 oi 
100 cases the suigeon will have to be satisfied with a less expert opeia- 
tion than he can peifoiin with the piacticed hand Again, the patient 
also has to be satisfied with less satisfactoiy results Is this justifiable? 

I\Ioieo\er, ambidexterity, howe^er perfected by practice, cannot 
equah/e the dexterity of the two hands used together, especially in opeia- 
tions foi cataiact An opeiation foi cataract is a delicate procedure An 
eye is a precious thing The patient has eveiy light to the benefit of the 
suigeon’s best hand m the opeiation 

Anibidextent}' is a lelic of the pichistonc age and should not be 
blindly adiocated now This Siisiutism should be discaided as unwai- 
ranted and condemnable 

2 The dll ection of Susruta to the patient to look equably at his own 
nose IS anothei lelic of antiqiut}' This dn ection was necessaiy m 
01 del to expose the iippei outer poition of the eyeball and to pi event the 
patient from moving and i oiling his c\c during the operation It was 
indispensable, because Susruta did not use an eye speculum or fixation 
foi ceps 

But now' that modern methods include the use of a speculum to keep 
the eyelids ivide open, anesthetiration of the eye and the use of fixation 
forceps to fix the eye, this Susiiitism is unnecessaiy The issuing of 
such 01 dels dm mg a peiiod of great anxiety and suspense to the patient 
IS irksome and makes him moic neivous He should be allowed to keep 
his eye in its noimal position of lest Moreover, as Susruta advised, 
“the patient should have a cool tempei and undistuibed mind” and one 
should not unbalance it unnecessai ily With the aid of fixation foi ceps 
the surgeon should be competent to turn the ej'eball and to fix it in the 
position convenient foi the opeiation 

I shall next cite a few' good points fiom Susiuta’s instiuctions foi 
the consideration of my leadeis 

1 Susiuta noted that the point of punctuie should be on the hoii- 
zontal diameter of the eyeball, just outside the limbus on its temporal 
side This point should be fiee fiom blood vessels, so that unnecessary 
annoyance by oozing of blood may be avoided This advice still holds 
good 

2 As a routine, Susiuta’s advice of ten days’ lest in bed with dress- 
ings and of change of diessings eveiy three days will even now be found 
most suitable during the postopei ative peiiod Any deviation should 
be made in special cases only Unnecessary daily inteiference for wash- 
ing the eye predisposes to prolapse of the iiis and does moie harm than 
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good \\ ith tiic host of antiseptics at one’s disposal, Ihcie is no leasoii 
why the N\oniKl cannot be kept aseptic foi thicc days at a time Susiiita 
managed thi-^ m the ine.intiseptie days with the aid of the natuial 
l\so7\mcs of the kieiiin.il sccietion and the phagocytic action of the con- 
junctival cells and the use of a mild antiseptic and astimgent lotion of 
boiled nniobalan and the ajiphcation of boiled biittei 

To the adMcc of Snsmta to open the bandages aftei ten days, I 
should like to add th.it if it is done m the evening the daikness of the 
night \Mil be bcttei tolei.itod wlicn new siglit is legained At least in a 
liopical connli} the glaic of the da/zhng sun can be avoided 

3 T lie special stiess laid bv Snsmta on the use of a milk diet aftei 
the opeiation and the addition of ficsh milk to the diet of the patient m 
suilicicnt quantity foi ^ome time aftei cannot be ovei looked This, 
explained accoiding to inodein scientific knowledge, means that fresh 
milk, ^\Illch contains naluial and easily assimilable vitamin A and other 
Mtamms, should he added to the dietai} of the patient to insuie an 
adequate ‘"tippK of Mtamms nccessaiy foi the nutiition of the incised 
conical Hap and lapid healing of the opciative wound To this I may 
add that the addition of some cod livei oil in a suitable foim and fresh 
eggs will fuithci mcicase the Mtamm content of the diet The efficacy 
of such a diet is pioicd b} cxpciiment and expeiience 

The foicgoing icvicw^ is the ABC of the surgical treatment of 
cataiact as it ivas taught in the Univcisity of Taxila and the Univeisity 
of Nalanda in ancient India and much eailiei m the Asram schools of the 
suigcon-sages of Hindustan at least thiee thousand years ago, if not 
earlier No Icnow ledge conceining opeiations foi cataiact can be called 
complete wnthout some knowdedge about ‘The Father of Cataract 
Operations” and his original mode of opeiation, as recorded m 
“Susiuta Sanhita” I have spaied no pains to translate this work for 
piesentation to the readeis If this is found interesting, then my labors 
wall be fully lew^arded India is the land of cataracts Necessity is the 
mother of invention No wonder that the first operation for cataract 
w^as devised and peifoimed m India 



PROBLEM OF RICKETTSIAS IN TRACHOMA 
PHILLIPS THYGESON, MD 

NEW -VORK 

In 1933 Busacca^ reported the finding of minute bodies which he 
bel!e\ed were iickettsias in conjunctival epithelial cells and in the mono- 
nuclear cells of trachoma follicles Similar findings were later reported 
by Ciienod and Nataf,- Poleff« and Foley and Parrot/ but unlike 
Btisacca, these investigators identified the bodies with the elementary 
and initial bodies of the epithelial cell inclusion (Halberstadter and 
Prowazek) Complicating this interpretation, however, was the fact 
that they described the bodies as occurring abundantlj’’ in the follicles 
(both free and in the cytoplasm of mononuclear cells), a site at which 
the inclusion bodies have nm^er been known to occur 

In the course of my studies on the epithelial cell inclusion body 
of trachoma, a large numbei of preparations from epithelial scrapings 
stained by Gieinsa’s method and expressed follicular material were 
examined foi micro-organisms of the Rickettsia group Except for 
the elementary and initial bodies, which undeniably bear a resemblance 
to certain Rickettsia (particularly Rickettsia ruminantium of Heart- 
water ®), no rickettsia-like bodies could be found The elementary and 

From the Department of Oph(halmolog>, College of Physicians and Surgeons, 
Columbia University, and the Institute of Ophthalmology, Presbyterian Hospital 

1 Busacca, A Sulla presenza di gcrmi simuh a Rickettsie nei tissuti 
trachomatosi, Khn Monatsbl f Augenh 91 277, 1933, Ueber das Verhandensem 
I’-on Rickettsian-almlichen Korperchen in den trachomatosen Geweben und uber 
das Vorkommen von spezifischen Verandcrungen m Organen von mit Trachom- 
Virus geimpften Tieren, Arch f Ophth 133 41, 1934, Un germe aux caracteres 
de nckettsies (Rickettsia trachpmae) dans les tissus trachomateux, Arch d’opht 

52 567, 1935, Is Trachoma a Rickettsial Disease’ Arch Ophth 17 117 (Jan) 
1937 

2 Cuenod, A Note preliminaire sur la presence d'elements mfra-microbiens 
dans les follicules trachomateux, Arch d’opht 52 145, 1935 Cuenod, A , and 
Nataf, R Deuxieme note sur la presence d’elements infra-microbiens dans les 
folhcules trachomateux, ibid 52 573, 1935, Troisieme note sur I’agent bactenen 
du trachome, ibid 53 218, 1936 

3 Poleff, L Culture des Rickettsias du trachome in vitro. Arch d’opht 

53 882, 1936 ^ . c- 

4 Foley, H , and Parrot, L Sur la Rickettsia du trachome, Compt lend Soc 

de biol 124 ’ 230 ! 1937 

5 Jackson, C The Microscopic Diagnosis of Heartwater A Preliminary 
Note on the Value of Intima Smears, m Seventeenth Report of the Director of 
Veterinary Services and Animal Industry, Union of South Africa, August 1931, 

p 161 
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initial bodies weic seen only iii epithelial sci apings, iievei in folliculai 
inateiial, and weie difficult to deinonstiate outside the cells except in 
cases of acute ti achoina It seemed evident that they could not be what 
either Busacca or Cnenod and Nataf had described 

In I espouse to letleis staling that I had been unable to deinonstiate 
iickettsias in m} tiachomatous inateiial, Cuenod and Nataf foi warded 
stained specimens, and Busacca. both stained and unstained material 

The Tunisian slides furnished b}- Cuenod and Nataf consisted of 
expiessed folliculai matciial stained b}^ the method of Giemsa and dif- 
feicd in no wa} fiom similai piepaiations of tiachomatous mateiial 
obtained in the United States Elemental}^ and initial bodies either 
^\ere absent oi \\eic piescnt m too small numbeis to be demonstiated, 
and I \\as unable to find an} bodies similai to the rickettsias of Rocky 
Mountain spotted fe^el oi endemic typhus fevei oi to the conjunctival 
rickettsias, such as are found in sheep, goats and cattle with conjunc- 
tivitis (Coles “), specimens of which were at hand for compaiison 
Theie was a consideiable amount of the usual punctate debris, which 
is deined in majoi part fiom the damaged cytoplasm of the large 
mononuclear cells of the follicles, and it was probably these foimations 
^^hlch had been considered iickettsias by Cuenod and Nataf 

The inateiial fiom Biazil piovided by Busacca consisted of impres- 
sion smeais made fiom excised tiachoma follicles and had been stained 
heavil} by the Giemsa method No free bodies corresponding to known 
rickettsias weie seen, but i eddish granules, iiiegular in size and not 
shaiply outlined, weie noted inside some of the large mononuclear cells 
These, apparentl}, Aveie the bodies described by Busacca as rickettsias, 
in my opinion, they weie probably cell gianules accentuated by pro- 
longed staining Similar formations weie obseived in my own material 
when It was subjected to prolonged staining and could also be produced 
in ti achomatous and nontrachomatous epithelial cells 

In order to have the opinion of an investigator familiar with iick- 
ettsias, I forwarded Busacca ’s pieparations to Di Ida A Bengtson, 
of the National Institute of Health, Washington, D C , who was work- 
ing currently with the rickettsias of Rocky Mountain spotted fever and 
endemic typhus and had also had experience with trachoma She 
reported that she was unable to find any nckettsia-hke bodies 

6 Coles, J D W A A Rickettsia-Like Organism m the Conjunctiva of 
Sheep, in Seventeenth Report of the Director of Veterinary Services and Animal 
Industry, Union of South Africa, 1931, pp 175-186, An Unknown Intracellular 
Organism of the Conjunctival Epithelium of Sheep, ibid, pp 187-189, J South 
Africa Vet M A 7 4, 1936 

7 In a personal communication, L Parrot stated that in his opinion Cuenod 
and Nataf had confused with Rickettsia simple alterations of the cytoplasm of cells 
of the trachomatous follicles 
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Busacca® suggested victona blue as a differential stain, but with 
his lecommended technic I Avas still unable to demonstrate formations 
which I could consider iickettsias, either in the unstained material pro- 
vided by him oi in tiachomatous material obtained here m the United 
States 

CONCLUSIONS 

Tiachomatous materials fiom Tunis, Biazil and the United States 
AAcre examined foi the rickettsia-like bodies described by Busacca and 
Cuenod and Nataf No minute paiasitic bodies other than the elemen- 
tary and initial bodies of the epithelial cell inclusions of trachoma could 
be demonstrated It is believed that the foimations Avhich these observ- 
ers described as occuning m laige numbers in the trachoma follicles 
are not parasitic but in all piobabilit> cell granules and cytoplasmic 
debus 

8 Busacca, A klethodc simple et rapide au bleu victona pour la demon- 
stration dcs rickcttsies du trachome, Folia clin ct biol 7 253, 1935 



CONJUNCTIVITIS ASSOCIATED WITH INFECTION 
BY STREPTOCOCCUS VIRIDANS 

CLINIC \L AND BACTERIOLOGIC OBSERVATIONS IN AN EPIDEMIC 

ADOLPH R BERGER, MD 
DAVID H GOLDSTEIN, MD 
CURRIER McEWEN, D 

AND 

ROSE C ALEXANDER, MS 

NEW YORK 

During the sunimei of 1936 we had an opportunity to study an 
epidemic of acute conjunctivitis m a boys’ camp The clinical appearance 
of the patients and the results of routine smears of material from the 
conjunctivas suggested that a pneumococcus was the causative organism 
Cultuial studies, ho^^e^el, lesulted m the isolation of Streptococcus 
viiidans fiom the inflamed conjunctivas In view of the rarity with 
\\hich this micro-organism has been thought to be of etiologic significance 
in conjunctivitis, it was considered woith while to report the observa- 
tions made during this epidemic 

Relatively little impoitance has been given to Str viridans as a 
1101 mal inhabitant of the conjunctival sac or as a causative agent of 
acute conjunctivitis In the older literature, moreover, this type of 
organism has often been lef erred to by the all-inclusn e term "strepto- 
coccus,” wuth little or no attempt to differentiate betw^'cen hemolytic, 
green and indifferent species Though Axenfeld ^ and Fuchs ^ stated 
that stieptococci are rarely found m the normal conjunctiva, recent 
observations indicate that these micio-organisms may be present in the 
normal conjunctiva more frequently than has been previously suspected 
Keilty^ found nonhemolytic streptococci in 11 of 91 cases (12 per 
cent) Schmelzer and Eckstein ^ reported that streptococci were 

From the Laboratories of Pathology, Bellevue Hospital, and the Department 
of Medicine, New York University College of Medicine 

1 Axenfeld, T The Bacteriology of the Eye, translated by Angus McNab, 
London, Bailliere, Tindall & Cox, 1908 

2 Fuchs, E Textbook of Ophthalmology, translated by Alexander Duane, 
Philadelphia, J B Lippincott Company, 1911 

3 Keilty, R A The Bacterial Flora of the Normal Conjunctiva with 
Comparative Nasal Culture Study, Am J Ophth 13 876, 1930 

4 Schmelzer, H , and Eckstein, E Pneumokokken und Streptokokken am 
Auge, Ber u d Versamml d deutsch ophth Gesellsch 49 376, 1932 
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present in /4 of a senes of 275 cases, Sti vnidans being piesent in 
64 and an indifferent type of organism in 3 

Concerning the type of conjunctival disease pioduced by the vaiiotis 
types of stieptococcus, in the oldei standaid texts (Fuchs,- Weeks, = 
de Schweimtz,® Parsons' and Axenfeld ^ it has been almost uni- 
versally held to be pseudomembranous conjunctivitis Axenfeld 
expressed the belief that snnple piimary streptococcic conjunctivitis is 
e:^remely lare and stated‘. that he could find no record of a true 
epidemic due to streptococcic infection Until the papeis of Schmelzer 
and Eckstein appeared, the vaiious epidemics of “pink eye” and acute 
conjunctivitis studied Mere leported to be due to pneumococci or to the 
Koch-Weeks oi the Morax-Axenfeld bacillus In 1932, hoivever, 
Schmelzer and Eckstein ^ reported the bactenologic investigation of an 
epidemic of so-called pneuinococcic conjunctivitis in their clinic at 
Erlangen, Germany Of 20 cases, pneumococci were causatne m only 
7, M'hile Sti Miidans M'as the causative oiganism in 13 In a further 
papei m 1934 these authors® repoited a senes of 155 cases of acute 
conjunctivitis, in 64 of which the condition was due to Str viridans 
and in 3 to an indifferent streptococcus Michaelson ® presented a 
clinical and bactenologic study of 272 cases of conjunctivitis in 
Glasgow, Scotland, in 13 of ivhich nonhemolytic streptococci were causa- 
tive Kleuver recovered streptococci in 7 of 448 cases of conjuncti- 
vitis, and in 2 of these 7, 1 of primaiy and 1 of secondary conjunctivitis 
the organism was Str vindans It is A\orthy of note that, with the 
exception of the local epidemic repoited by Schmelzer and Eckstein, 
the data recorded here weie derived from analyses of the statistics of 
large clinics covering yeais and not from studies of epidemic con- 
junctivitis 

MATERIAL AND METHODS OF STUDY 

The material on which this studj' was based was obtained from 35 patients 
who had acute conjunctivitis in close succession in a boys’ camp in the Pocono 
Mountains of eastern Pennsylvania Except for the usual influx of guests for 
week-ends, the boys in the camp were comparatively isolated from outside con- 


5 Weeks, J E A Treatise on Diseases of the Eye, Philadelphia, Lea & 
Febiger, 1910 

6 de Schwemitz, G E Diseases of the Eye, Philadelphia, W B Saunders 
Company, 1892 

7 Parsons, J H The Pathology of the Eye, London, Hodder & Stoughton, 

1904-1906 , ^ ^ ^ , 

8 Schmelzer, H, and Eckstein, E Die augenpathogene Bedeutung der 

Streptokokken und Pneumokokken (547 Untersuchungen), Arch f Opht 1 


24, 1934 

9 Michaelson, I C Conjunctivitis 
gation, Glasgow M J 123 185, 1935 
10 Kleuver, H C Streptococci m 
18 805, 1935 


A Clinical and Bacteriological Investi- 
Inflammations of the Eye, Am J Ophth 
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tacts The permanent population numbeted about 180, including 135 campers, 
whose ages ranged fiom 4 to 17 jears, and 34 counselors, all over 18, the kitchen 
help comprised the remainder One case in which conjunctivitis w'as contracted 
during an epidemic in a camp m Vermont is included 

Direct smears weie made of mateiial from the inflamed conjunctival sac in 
all 35 cases, and in 7 instances the conjunctival evudate w'as cultured on blood 
agar The strains thus reco\cred were studied culturally and serologically 

CLINIC VL DLSCRIPTION OF THE DISEASE 

The disease ^Yas of acute puiulent type and of vaiying se\eiity The 
inajoiity of the patients piesented themselves at the infiimary because 
of a dischaige fiom the eye In many instances it was possible to elicit 
a histor} of itching, burning and a sensation of a foieigii body m the 
eye foi se^elal houis piioi to the onset of the discharge In the youngei 
childien, sticking of the e}elids at the time of arising was sometimes 
the initial s}mptom In the typical case, in from two to four hours after 
the onset of discomfoit in the e}e a slight mucopurulent discharge 
appealed This lapidh Ijecame piofuse, i caching its peak m about 
twelve hours, w'lth intense engorgement of the conjunctnal vessels 
(predominantly in the foinices), some edema of the lids and variable 
chemosis of the bulbai conjunctiva Maiked dischaige continued for 
from twenty-foui to foity-eight houis, then diminished gradually and 
usually ceased on the fourth oi the fifth day Conjunctival hyperemia 
rapidly subsided until the time of “clinical cuie,” wdnch took an aveiage 
of seven and four-tenths da}s 

Marked bulbar chemosis and edema of the lids weie present in 
only 2 instances In no case was coineal ulceiation noted Petechiae 
\vere nevei observed With the exception of mild daciyocystitis in 1 
case and recurrence in 5 cases, there weie no complications 

Direct smeais made duimg the stage of dischaige revealed mnumei- 
able pus cells, occasional epithelial cells and many diplococci m every 
instance In 2 instances smeai s made during the pi odi omal period, wdien 
the clinical appeal ance of the eyes did not wan ant a definite diagnosis, 
revealed moderate numbeis of pus cells and typical micro-organisms 
Within the next few houis profuse puiulent discharge appealed in both 
cases 

ANALYSIS OF MATERIAL 

Acute conjunctivitis developed in 35 cases during the epidemic 
(table 1) It was distiibuted throughout the camp, though m the two 
oldest groups, senior (aged 14 to 17) and counselor (over 18), the 
incidence ivas lowest The average duration of the fiist attack in each 
group IS indicated m the table , that for the entire 35 cases was seven and 
four-tenths days There was marked variation m duration m the 
individual cases, the time ranging from two to sixteen days The groups 
were too small, and the variation too great, for the mode to be of 
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statistical significance Theie weic 5 recurrences, representing reinfec- 
tion of the eye originally invohcd as well as new infection m the other 
eye Tlic aveiagc cliiiation of the recurrences was slightly gi eater than 
that of the original attack 

Both eyes were involved (in either the first attack or by reinfec- 
tion) in 23 cases Except for the clififeiencc in duration, the disease 
uas essentially siinilai in all giotips In no case at the time of acute 
symptoms uas theie an oIimous infection of the nose, throat or sinuses 

The control referred to in table 1 was one of us who uas inoculated 
b) suab from the conjunctna of a patient with symptoms of mild dis- 
comfort but no objective changes Within thiec hours after the inocula- 
tion, topical puiulent conjunctivitis developed in the patient In the 
control, prodromal symptoms appealed twenty hours after inoculation 
and weie followed in two and one-half hours by a pi of use purulent 


Iaiiii 1 — Classtficaitou o{ Cases 
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discharge The experiment with this subject confirmed the impression 
that the period of incubation of the disease ranged betiveen sixteen and 
tw^enty-foui boms The subject of the experimental inoculation was 
removed to New' Yoik city, wdiere the course of the disease was m every 
waj typical For three days after “clinical cure ’ cultuies of the material 
from the conjunctiva showed no oiganisms, but at the end of this 
period, twenty-four hours aftei the subject had been swnmmmg in the 
ocean, he had a lecurrence in both eyes, associated wnth (and appaiently 
attributable to) mild dacryocystitis on the side of the oiiginal infection 

TREATMENT 

In every instance tieatment w'as preceded by a cleansing irrigation 
of the conjunctiva The patients affected early in the epidemic w'ere 
treated wnth instillations of 20 pei cent mild protein silver, followed bj' 
irrigations with solution of boric acid and medication with a 0 5 per 
cent solution of zinc sulfate (3 drops to each eye) In the lattei half 
of the epidemic the cases w'ere divided into two groups One gioup 
received irrigations and instillations of a 1 per cent solution of etliy - 
hydrocupreine hydrochloi ide , the other, simple irrigations with so u 
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tion of bone acid The ihiee types of theiapy appealed equally 
ineflective in alteiing what ^^e felt was the natuial couise of the 
disease 

BACTERIOLOGIC OBSERVATIONS 

The mateiial foi the bactei lologic study was obtained from 7 
patients aflected during the epidemic in Penns 3 dvania and 1 who had 
the disease dining an epidemic in a Veimont camp In direct smears 
the oiganisms appealed as giam-positive diplococci, which were fie- 



Photomicrograph of diiect smear of material from the infected conjunctiva 
of a patient with a typical form of conjunctivitis at the height of inflammation, 
showing intracellular and extracellular lancet-shaped diplococci (Methylene blue 
stain, X 1,000 ) 

quently lancet shaped and commonly extracellulai though occasionally 
intracellulai (fig ) Raiely, short chains were noted In the methylene 
blue preparations, the diplococci were often suriounded by a clear 
refractive zone suggestive of a capsule However, Hiss’s copper sulfate 
stain of direct smears showed no capsules 

From material from each of these 8 subjects a pure culture of a 
strain of Str viridans was recovered On blood agar, after eighteen 
hours, these micro-organisms produced small colonies (0 5 to 1 mm ), 
which were smooth and surrounded by a narrow green zone Dextiose- 
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phosphate bioth yielded a luxuriant growth with a relatively dear 
supernatant fluid and a fine flocculent deposit Smears from broth cul- 
tures showed gram-positive diplococci and short chains Capsules were 
not demonstrated All strains were insoluble in bile, and none fermented 
inulin The Neufeld “ test for capsular swelling was applied to 4 of 
the freshly isolated strains, antiserum for thirty-two types of pneumo- 
cocci being used, ^\lth negative results in every instance The strains 
were not patliogcnic for mice, despite repeated mouse to mouse transfer 
With mucin, however, it was possible to increase the virulence of 
strain DG by serial passage among mice so that the sediment of 3 cc of 
culture \\ould kill a mouse in twelve hours, as compared with 100 cc 
required at the start of the experiment Even after repeated passage 
through mice, the micro-organisms in any amount did not kill unless 
mucin was present Inoculation of strain DG into the conjunctivas of 
rabbits and monkeys after augmentation of viiulence failed to pro- 
voke any detectable reaction 

Vaccines w^ere prepared from eighteen hour broth cultures of 
Pennsylvania strains DG and SE and Vermont strain X The cen- 
trifuged micro-organisms, washed and resuspended in one-tenth the 
volume of physiologic solution of sodium chloride originally used, were 
killed by heating to 60 C for two hours Rabbits were immunized 
over a period of five or six ueeks by intravenous injection of these 
vaccines, with doses increasing from 01 to 0 8 cc Agglutination tests 
were done according to the usual technic , 0 5 cc of living culture was 
added to an equal amount of serial dilutions of immune serum, and 
tests were read after two hours’ incubation at 56 C and refrigeration 
overnight As shown in table 2, all the specimens of serum agglutinated 
all the strains to a high titer 

To investigate further the relation between the strains suggested by 
simple agglutination, agglutinin absorption tests on specimens of X and 
of DG serum were carried out by the method of Krumwiede The 
absorbing dose factors were 1 15 and 1 20, serum and antigen were 
incubated at 37 C for one hour and left in the ice box foi eighteen 
hours After absorption, the specimens of serum were cleared by 
centrifugation and agglutination tests again made (table 3) The 
absorption of agglutinins from serum DG by strain X and from serum 
X by strain DG were shown clearly Such reciprocal absorption of 
agglutinins establishes the identity of these 2 strains, which were 
recovered from patients in widely separated localities 

11 Neufeld, F Ueber die Agglutination der Pneumokokken und uber die 
Theonen der Agglutination, Ztschr f Hyg u Infektionskr 40 54, 1902 

12 Nungester, W J , Jourdonais, L F , and Wolf, A H The Effect of 
Mucin on Infections by Bacteria, J Infect Dis 59 11, 1936 

13 Krumwiede, C , Cooper, G , and Provost, D J Agglutinin Absorntion 

J Immunol 10*55, 1925 
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The soluble specific substance (S fraction) was prepared for strains 
X and DG by the method of Lancefield Tubes were set up with 0 2 
cc of serum each and their contents brought to a total volume of 0 6 
cc with varying dilutions of extract and saline solution They ^^ere 
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Table 3 — Results of Reciprocal Agglntinm Absoiption Tests 
with Straws DG and X 
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Table 4 — Results of Precipitin Tests With Antiserums and Hydrochloric Acid 

Extracts of Representative Strains 
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++J.+ indicates a precipitate composed of disLs, +++, one composed of disks which were 
easily broken up, ++, one composed of large flakes, and +, one composed of small flakes 

examined after incubation for two hours at 37 C and refrigeration for 
eighteen hours The results shown in table 4 again indicate the serologic 
identity of the 3 strains 


14 Lancefield, R C The Antigenic Complex of Streptococcus Uaemolyticus 
II Chemical and Immunological Properties of the Protein Fractions, J Exper Med 
47 469, 1928, III Chemical and Immunological Properties of the Species-Specific 
Substance, ibid 47 481, 1928 
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In the expeiimental case an attempt was made to deteimme whether 
an> systemic immunity was produced by the conjunctival infection The 
patients serum, withdiawn four weeks aftei the initial infection, faded 
to demonstrate agglutinins foi homologous or heterologous strains 

EPIDEMIOLOGIC STUDY 

One aspect of the epidemiologic study dealt with the spread of 
conjunctivitis m the local outbreak The housing facilities consisted of 
eighteen bungalows, arranged in a semicircle, with about 20 feet (6 
meters) be^\een adjacent buildings Each bungalow had a toilet and 
a washbasin with running water (from an artesian well) and accom- 
modated 6 or 7 campers The windows were unscreened 

Because the nifectiousncss of conjunctivitis was recognized, methods 
of isolation were introduced and subsequently modified twice During 
the fiist period, from July 11 to 27, inclusive (I, table 5), the patients 
were segregated during the day but permitted to retuin to their own 
bunks at night They w'ere cautioned to avoid contacts In the second 
period, from July 28 to August 2, inclusive (II, table 5), all patients 
were kept day and night in an isolation bungalow, which, unfortunately, 
w^as located in the middle of the ro\v of bungalow's During both these 
periods the boj's ate at a separate table in the common mess hall 
Undoubtedly, numerous breaks in isolation occui red during these periods 
The third period, from August 3 to 31, inclusive (III, table 5), w'as one 
of stiict isolation, and all patients were held incommunicado in a strictly 
isolated bungalow Meals w'ere sen'ed in the bungalow' , separate dishes 
w'ere used, and no external contacts were permitted 

Even with strict isolation of every know'ii patient, new cases 
appeared at iriegular intervals When, how'ever, each new case was 
charted in i elation to the other cases, theie was such scattering that it 
W'as impossible to determine the source of infection While there were 
several instances in which infections appeared in a group in the same 
bungalow, these were a small minority of the senes The appeal ance 
of the disease in these new cases made us suspect that an unknown 
person or persons harbored the infecting agent in a focus other than 
the eye — ^possibly in the paranasal sinuses, the nose or the throat 

It does not seem likely that bathing water played a significant role, 
since conjunctivitis developed in none of a laige group of employees 
using the lake Moreover, a boy w'ho never went swimming was 
infected In the presence of many insect vectors and without adequate 
screening, transmission by insects could not be excluded 

To determine the geographic distribution of this outbieak, a ques- 
tionnaire was submitted to the directors of camps throughout New 
England, New York and Pennsylvania Five camps within a radius of 
SO miles' (80 kilometers) from the camp studied reported cases m vary- 
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ing numbeis No path of spiead could be demonstiated between the 
camp in Pennsylvania and the camp in Vermont from which a case 
has been included in this leport 


COMMENT 

Pievious leports have indicated that green stieptococci may be 
piesent m the normal conjunctiva and may be associated with acute 
conjunctivitis of either sporadic or epidemic nature Our experience, 
which we believe to be the first of its kind leported in this country, lends 
further support to the idea that Str viridans may be one of the causes 
of epidemic conjunctivitis 

Although one of Koch’s postulates has not been met — i e , pure cul- 
tuies of the micro-organisms isolated did not cause conjunctivitis in 
experimental animals — the presence of the cocci in pure culture in the 
eyes of all infected persons and their absence m 15 normal controls is 
strong evidence that they played some causal role Unfortunately, experi- 
ments with filtered exudates could not be performed at the camp, 
therefoie, the possibility that the primar}^ agent was a virus could not be 
excluded However, the short period of incubation is against such a 
possibility, and there seems little doubt that the streptococci pla}ed an 
important part and acted at least as symbiotic if not as sole agents 

Whether or not a virus was involved, the demonstration of the cocci 
was of practical interest, because their resemblance to pneumococci in 
direct smears makes apparent the danger of an incorrect etiologic 
diagnosis Prior to cultural differentiation we falsely considered the 
conjunctivitis in our cases to be due to pneumococci Similarly, the 
patient who contracted the disease during the epidemic in Vermont and 
from whom cultured material jnelded an identical streptococcus was 
thought to have a pneumococcic infection and was so treated It would 
seem entirely possible that in many cases so-called pneumococcic con- 
junctivitis has been due, in reality, to Str viridans — a belief which has 
been expressed by Schmelzer and Eckstein 

Finally, the serologic identity of the strains from the epidemic in 
Pennsylvania and that in Vermont warrants comment So far as we 
could determine, there was no human contact between the two camps 
If there was none, the identity of these strains in such a heterogeneous 
group as the green streptococci is most remarkable and raises the 
possibility that this particular serologic type is especially apt to cause 
or to be associated with epidemic conjunctivitis 


SUMMARY 

An epidemic of 35 cases of acute conjunctivitis in a boys’ camp is 
described The infection apparently was caused by Sti viridans 
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The disease was of purulent type and of varying severity and had 
a period of incubation of from sixteen to twenty-four hours and an 
average duration of seven days 

No method of chemotheiapy employed appeared to be of any value 
in alteimg the couise of the disease 

There was no significant complication 

Diiect smears of material fiom the conjunctiva m eveiy case levealed 
pus cells and diplococci morphologically similai to pneumococci In 
the 7 cases in which cultural study was performed, Sti viridans was 
recovered A similar oigamsm was isolated fiom mateiial from a 
patient who had the disease during an epidemic m Vermont 

Immunologic identity was demonstrated between 2 strains recovered 
fiom the epidemic m Pennsylvania and 1 from the epidemic m Vermont 
The possible etiologic and epidemiologic significance of the micro- 
organisms isolated is discussed 
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In iccent jeais investigations of the causation of cataract have 
laigely turned from the clinical and the anatomic to the experimental 
methods of physiologic and biochemical investigation as applied to 
the lens With the invention of the slit lamp in 1911 by Gullstrand, the 
anatomic field foi the exploration of cataiact was opened, and the 
extensive and detailed reports which have followed in legard to opacities 
of the lens of all types form a fairly useful classification of cataract on 
a morphologic basis The experimental appi oach to the study of cataract 
has been moie or less hampeied, howerei, by an inability to produce 
cataract in animals with any degree of constancy Naphthalene has been 
used to produce cataract, but it is inconstant in its action on the lens, 
and it IS well known that other ocular tissues show changes after the 
administration of this chemical compound Fortunately, a more satis- 
factory method for the production of cataiact m laboratory animals has 
been evolved through the work of Mitchell and Dodge and of Yudkin 
and Arnold 

The present investigation was undertaken m an eftort to reproduce, 
if possible, cataracts such as those leported in a group of obese patients 
who had taken dmitrophenol for reducing purposes Horner, Jones and 
Boardman ^ first reported the association of cataract and dmitrophenol 
m 1935, and since that time other similar repoits have appeared In a 
more recent papei Hornei - gave an excellent review of the subject from 
the clinical point of view In a papei by H Barkan and his co-workers ® 

Supported, in part, by grants from the Rockefeller Fluid Research Fund of 
the School of Medicine, Stanford University 

From the Department of Pharmacology and the Division of Ophthalmology 
of the Department of Surgery, Stanford University School of Medicine 

1 Horner, W D , Jones, R B , and Boardman, W W Cataracts Following 
the Use of Dmitrophenol Preliminary Report of Three Cases, JAMA 
105 108 (July 13) 1935 

2 Horner, W D Cataract Following Di-Nitrophenol Treatment for Obesity, 
Arch Ophth 16 447 (Sept ) 1936 

3 Barkan, H , Borley, W E , Fine, M , and Bettman, J California & 
West Med 44 360, 1936 
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IS included a description of the clinical opeiative piocedures and lesults 
in a series of 20 cases of cataract which developed coincident with 
dmitrophenol theiapy Fiom clinical obseivation, these patients were 
known to have capsnlai and stibcapsular changes in the lenses, with 
differences in refractive errors tending toward increased hyperopia 
This suggested the possibiht} of changes in the peimeabihty of the 
capsule We therefore tested the influence of dmitrophenol on the 
perineabiht}’- of the capsules of beef lenses in vitro and of rat lenses 
m Mvo, using variable concenti ations of the drug, but our results were 
entirely negative ^ Consequently, simple changes in the permeability of 
the capsule appeared unpiomismg as an explanation of the clinical 
cataracts 

In view of the fact that the patients with cataract were obese, dietaiy 
lestriction was considered as a possible factoi, activated in some way 
by the administration of dmitrophenol It is well known that the 
incidence of cataract m these patients did not paiallel the dose of 
dmitrophenol or the reduction m bod}'’ weight It is conceivable that 
they may have suffered from various degrees of vitamin deficiency, 
which might have predisposed them to the production of cataract by the 
dmitrophenol The work of Day, Langston and O’Brien ° and of many 
others on the production of cataract m albino lats on a diet free from 
vitamin Bo (G) has proved the close i elation of nutrition and changes 
m the lens 

Therefore, the possibility that vitamin deficiency combined with 
the administration of dmitrophenol could lead to cataractous changes 
was tested experimentally m white rats and guinea pigs, under con- 
ditions designed to show any cataract-producing propensities of dmitro- 
phenol, if such existed The results are presented m this paper In a 
subsequent paper the influence of dmitrophenol on the cataractous 
processes produced by diets high m lactose or carbohydrates will be 
discussed 

In view of the absence of changes m the lens m experimental animals 
receiving dmitrophenol during their entire life span,® as shown by early 
researches with this drug, it was found necessary to attack the problem 
from a somewhat different standpoint than is ordinarily followed m 
testing the toxic effects of a drug 

In essence, the procedure used consisted m creating m experimental 
animals by means of diet vitamin A, B, or C deficiency, conditions 
which have been associated with the formation of cataracts oi other 

4 Borley, W E, and Tainter, M L Effects of Dmitrophenol on the 

Permeability of the Capsule of the Lens, Arch Ophth 18 908 (Dec ) 1937 

5 Day, P L , Langston, W C , and O’Brien, C S Am J Ophth 14 
1005, 1931 

6 Tainter, ML J Pharmacol S. Exper Therap 63 51, 1938 
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lenticular changes, and tlien determining r\hcther or not the addition 
of dinitroplicnol to tlic diet led to a gi eater tendency to the production 
of cataractous changes The details of the methods arc given m con- 
nection iMth a discussion of the results with each type of vitamin 
deficienc} 


MT \Mix \ DnricinNcv 


Young albino rats ranging m r\ eight from 32 to 46 Gm , with an 
a\eiage "weight of 36 Gm , were used They had been reared on the 
following normal laboiatory diet 


Corn meal 

Parts 

292 

Linseed oil cake meal 

40 

Ground alfalfa 

8 

Crude casein 

40 

Cod liver oil 

13 

Bone ash 

6 

Sodium chloride 

2 


In the first group 4 httci mate pairs were placed m two cages, so as to 
ha^ e one cage of 4 rats as a control on the other 4 rats wdnch received 
dmitrophenol In a second gioup, studied at a different time for con- 
firmation, tlie same arrangement was adhered to, so that a total of 16 
rats w'ere used for this phase of the w'ork All the rats were then fed 
the special vitamin A-free diet of Yudkin,' special casein freed of its 
vitamin A content by the method of Sherman and Smith ® being used 
This diet had the following composition 

Parts 


Casein (free from Mlamin A) 18 

Hydrogenated oil 15 

Osborne and ^Icndel’s salt mixture 4 

Dried irradiated brewers’ 3 cast 10 

Corn starch 53 


The vitamin D lequirements w'ere met b} using 11 radiated yeast rathei 
than by giving supplemental viosterol Alphadinitrophenol (1, 2, 4) in 
a concenti ation of 0 1 per cent w^as added to this diet, which w^as fed to 
the rats of one of the cages of each group This has been demonstrated 
to be about the maximum concentration of dmitrophenol tolerated by 
rats m chronic feeding experiments® and represents a considerably 
greater amount pioportionately than that ever used clinically The lats 
were fed these diets ad libitum, from special glass feeders previously 

7 Yudkin, A M Ocular Disturbances Produced in Experimental Animals 
by Dietary Changes Clinical Implications, JAMA 101 921 (Sept 16) 1933 

8 Sherman, H C, and Smith, S L The Vitamins, ed 2, New' York, 
Chemical Catalog Company, Inc , 1931, p 275 
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described,® and were weighed three times weekly Since the results 
for both groups were identical, the}^ will be described together 

The 8 control rats continued to gam m body weight at a decreasing 
rate for about forty days, when they began to lose weight They died in 
an average of ninety-three days with definite signs and symptoms of 
photophobia, xerophthalmia, loss of hair and emaciation The typical 
condition of chronic vitamin A deficiency was produced The 8 rats 
receiving dmitrophenol grew much more slowly than their controls and 
reached an average maximum weight of only about 60 Gm before they 
began to lose weight and died This was undoubtedly due to the high 
intake of dmitrophenol They died m an average of fifty-eight days 
and showed the same characteristic symptoms of vitamin A deficiency 
as the controls 

Careful examination of the eyes of all these rats every second day 
throughout the experiment with the routine use of the ophthalmoscope 
supplemented with the slit lamp failed to show any deviations from 
normal m the lenses Therefore, dmitrophenol failed to produce any 
demonstrable damage m the lens of these rats under conditions of fatal 
vitamin A deficiency 


^^[TAMIN Bo (g) deficiency 

Eight young albino rats with body weights ranging from 30 to 38 
Gm were placed in two cages and put on a diet deficient in vitamin Bo 
(G) To the diets of the rats in one cage, 0 1 per cent dmitrophenol 
was added At the termination of the experiment with this group, a 
second similar group of 5 rats in each cage was carried through the 
same procedure Thus 9 rats were used as controls, and 9 rats received 
dmitrophenol added to their diet, the diet for the entire group vas 
deficient m vitamin Bo The diet was prepared by the usual method of 
using casein free from vitamins and supplying the B^ fraction from rice 
polish extract The casein was freed of all vitamin B portions, including 
the Ba or G, by repeated extraction with 60 and 90 per cent alcohol, 
according to the methods of Sherman and Spohn The Bj portion 
was then replaced by rice polish extract made according to the method of 
Day and Langston The complete diet as prepared consisted of the 
following 

Parts 


Casein (free from vitamin [G] ) 18 

Osborne and Mendel’s salt mixture 4 

Butter fat 8 

Cod liver oil 2 

Rice polish extract (free from vitamin B; [G]) 5 

Corn starch 63 


9 Tainter, M L Proc Soc Exper Biol & ^^led 30 1234, 1933 

10 Sherman, H C, and Spohn A J Am Chem Soc 45*2719, 1923 

11 Da\, P L, and Langston, W C J Nutrition 7*97, 1934 
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Since the i espouses of both gioups -were similar, the lesults were 
combined foi pin poses of desciiption The contiol group of lats 
siiivived to a median of sixty-eight days, with an average rate of 
gam in body weight of 0 15 Gm daily foi the entne period One rat 
of this contiol gioup was alive at the end of one hundred and seventy- 
three days, when the expeiiment was stopped The 9 rats leceiving 0 1 
pel cent dmitiophenol in the diet siuvived to a median of seventy-seven 
days, 1 lat being alive on the one hundred and seventy-third day, when 
the experiment was stopped In the latter rats theie was an average 
loss of weight of 0 05 Gm per day The diet deficient m vitamin 
content, theiefore, stopped the growth of the animals almost completely 
and finally killed them m a little over two months Careful examina- 
tions of the eyes of all these lats were made, as m the seiies fed the 
diet free fiom vitamin A There w'ere no observable lenticulai opacities 
in all} of these lats, wnth or without the administration of dinitrophenol, 
and the lenses of the lats suivnung one hundred and sevent 3 '’-threc days 
remained cleai In other w'ords, a maximum tolerated dail}^ intake of 
dinitrophenol pioduced no detectable changes m the lenses of these rats 
during fatal vitamin Bo deficiency 

VITAMIN C DCnCIENCY 

Sixteen guinea pigs langing m body weight from 320 to 424 Gm 
w^ere used to study the possibility of dinitrophenol affecting the lens in 
the absence of adequate supplies of vitamin C These were used in tw'o 
different groups of 8 guinea pigs each In each experiment the 8 guinea 
pigs were divided into a gioup of 4 wdneh served as contiols and a group 
of 4 which received 0 2 pei cent dinitrophenol in the diet The gi eater 
concentration of the diug w^as selected foi these scorbutic animals 
because of the greater resistance of guinea pigs to dinitrophenol They 
w^ere all placed on a diet free from vitamin C, piepared from autoclaved 
soy bean meal after the method of Koch and Smith The composition 
of the diet was as follows 

Parts 


Soy bean meal (autoclaved) 86 

Dried yeast 3 

Sodium chloride 3 

Calcium lactate 3 

Cod liver oil 5 


Both groups of guinea pigs lesponded similaily and aie discussed 
together All guinea pigs in the control gioup died within a peiiod of 
from twenty-one to thirty days with well marked signs of scurvy All 

12 Koch, M L, and Smith, A H Proc Soc Exper Biol & Med 21 366, 
1924 
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guinea pigs in the gioup leceiving dmitrophenol showed similar lesions 
and died between the twenty-first and the thirty-seventh day Careful 
study of their eyes during life, as in the other experiments, and at 
autopsy failed to show any evidence of lenticular changes It was there- 
fore concluded that dmitrophenol failed to produce any demonstrable 
changes in the lenses of guinea pigs during fatal vitamin C deficiency 

DINITKOCHLOROBEKZENE AND TOLUQUINONE 

Another possibility to be considered was that there was a trace of 
some impurity m the dmitrophenol taken by the patients m whom cata- 
racts developed which was responsible for the changes m the lens rather 
than the dmitrophenol The only chemical impurity which would have 
much chance of being present was the intermediate product, dinitro- 
chlorobenzene Chemical studies of the important commercial brands of 
dmitrophenol revealed only traces of a chloride compound Neverthe- 
less, dinitrochlorobenzene was added to the diet of a group of rats fed 
on the aforementioned normal diet to determine its possible effects on 
the eyes 

Concentrations of 1 per cent dinitrochlorobenzene m the diet were 
found to be irritating to the tongue and caused the death of 5 rats m 
twenty-two days Lower concentrations appeared to be innocuous 
None of the rats receiving this compound showed any changes in the 
lenses Therefore, there is little or no likelihood that any minute trace 
of this chemical, such as might be present in a clinical dose of dinitro- 
phenol, could have any deleterious eftect 

Almost all patients in whom cataract developed after the use of 
dmitrophenol were women Women are particularly exposed to the 
drugs contained m contraceptives One patient was seen with a clinical 
picture of cataract indistinguishable from that of cataract associated 
with the use of dmitrophenol , yet she had never taken dmitrophenol or 
any other medication for many years The only drugs to which she 
was exposed were those contained in a popular proprietary contraceptive 
product Investigation revealed that the active ingredient of this product 
was toluqumone, a spermicide Therefore, the possible efifects of this 
drug on the eyes was investigated experimentally 

Two dififerent groups of 6 rats each were fed 0 1 and 0 5 per cent 
toluqumone m the stock diet When the lower concentration was used 
all the rats gamed steadily in body w^eight until the experiment was 
terminated m one hundred and thirty-five days When the higher 
concentiation w^as used 5 rats died m sixteen days, w^hile 1 rat survived 
until the experiment w^as terminated in one hundred and se\ enty-three 
days In none of these 12 rats did repeated ophthalmoscopic examina- 
tions reveal any alterations m the e 3 'e or lens Therefore, no evidence 
was found which would indicate ain causatne role for toluqumone in 
the production of experimental cataract 
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SUMMARY AND CONCLUSIONS 

Rats fed diets deficient in vitamin A and -Mtamm Bo (G) and con- 
laininc: dinitiophenol m 01 per cent concentration failed to show am 
changes in the lens ^^hlch could be associated vith the production of 
clinical cataract 

Guinea pigs fed a diet deficient in vitamin C and containing dinitro- 
phenol in a 0 2 pci cent concentration similarly shou ed no detectable 
changes in the lenses 

Accordingly, no expciimcntal evidence was found that dmitrophenol 
could pioduce cataiactous changes m the lens when the drug vas given 
m maximum tolerated concentrations to animals suffering from severe 
or fatal deficiencies of vitamin A, Bo or C 

Dinitiochloroben7ene, a thcoicticallv possible contaminant of com- 
mercial dmitrophenol, and toluqumone, the sole compound to which 1 
patient with cataiact was exposed, vvcic both fed to lats without produc- 
ing demonstrable lenticular changes 

Therefore, there was a uniform failure to produce bv experi- 
mental means in animals cataracts similar to those leportcd as due to 
medication with dmitrophenol m human beings 
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Quantitative data on the absorption of visible light by the refractive 
media of the human eye ^ would seem to be important from many points 
of view Thus the data may be used for (1) the coirection of the 
photopic ocular visibility curve to a photopic retinal visibility curve, (2) 
the correction of a scotopic ocular visibility curve to a scotopic retinal 
visibility curve, (3) a comparison of the absorption spectium of visual 
purple with the sensitivity of the eye and (4) the evaluation of various 
facts and theories concerning vision and color vision Since an 
examination of the literature indicated that there were no adequate data 
available on the absorption spectrum of the ocular media for light of 
visible wavelengths, we decided that these data should be obtained 
Accordingly, about three years ago we set up apparatus, with the aid 
of which we have determined the combined absorption characteristics 
in the visible spectrum from 400 to 820 millimicrons of the refractive 
media of 4 whole human eyes while the media weie m situ m the eyes 
These eyes were normal from the point of view of their optical character- 
istics We have determined separately the absorption characteristics of 
the various component parts of these eyes (the cornea, aqueous, vitreous 
and lens) and also the absorption characteristics of 11 normal and 42 
cataractous lenses The purpose of the present paper is to present a 
description of the apparatus and the method of procedure and to give 
the results of our measurements on the absorption of visible light by the 
ocular media 

From the Howe Laboratory of OphthaImolog}% Harvard University, and the 
Massachusetts Eye and Ear Infirmary 

1 By this phrase we mean any difference of total luminous flux arising 
between the external surface of the cornea and the internal surface of that portion 
of the retina on which the image of the source would normally be formed In 
addition to true absorption, this difference may be due to irregular refraction, 
regular and irregular reflection, fluorescence and diffraction By visible light we 
mean radiant energy m the wavelength range between 400 and 820 millimicrons 
By refractive media w'e mean the cornea, aqueous, Mtreous and lens 
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invesUgations haAc been made of the absorption of infia- 
icd and nitiaviolet lays by the human ocular media, probably because 
of the possible pathogenic significance of light of sucli wavelengths 
Numeious lefeicnccs to these nncstigations may be found in the bibh- 
ogiaph} of the article b} Veihoefl, Bell and Walker = on the pathologic 
cficcts of radiant cneig} on the e}c As fai as the absorption of rays 
m the Msible range of the spectrum is concerned, ho^^ever, adequate 
data arc lacking Nc\ertheless, it appears to ha\c been generally assumed 
that the absoiption of the human oculai media for this wavelength 
range is equivalent to that of an equal thickness of watei It is inter- 
esting to tiacc the oiigin of this assumption It is evidentl}’- based on 
the \\oik of Aschkmass,^ published m 1895, \\hich wc. shall now briefly 
consider Aschkinass dctci mined tbe absoiption spectrum of water in 
the extreme red end and in the infra-rcd portion of the spectrum He 
then made similai m\estigations concerning the absoiption of the ocular 
media of cattle The cattle had been slaughtered about tw'enty hours 
before the neccssar} measurements v ere made The absorption 
spectrums of the cornea, aqueous, a itreoiis and lens w ere determined 
separately The tiansmission values for the combined media in situ 
w'ere not determined He obscr\ed that the aqueous tiansmitted less 
than an equal thickness of water but noted that the aqueous w'as 
cloudy, he accordingly assumed that if it had been clear its absorption 
spectrum w'ould have been identical with that of water Aschkinass’ 
energy-measuring device was a thermopile, and he made no measure- 
ments on the ocular media below w^aAelengths shorter than 670 milli- 
microns Since his measuiements even in the extreme red end of the 
spectrum, beyond 670 millimicrons, do not agree wutli ours, w'e shall 
discuss his method somewdiat 

As Aschkinass pointed out, he rathei consistently obtained trans- 
mission values of aboA^e 100 pei cent for the crystalline lens of cattle 
Although Aschkinass is not completely clear in his explanation foi the 
cause of the phenomenon it appears, as he stated himself, that he 
“obtained up to the angle of deflection A == 3° 15' less deflection [of the 
gah^anometer] in the direct radiation than after insertion of the lens ” 
In other Avords, his results show negatiA'e absorption on the pait of the 
lens 01 tiansmission A'^alues of gieatei than 100 per cent for some 
poitions of the spectium He attributed this to the fact that the 
crystalline lens AA^as pressed betw een tAvo glass plates and stated that ‘ on 

2 Verhoeff, F H , Bell, L, and Walker, C B The Pathological Effects 
of Radiant Energy on the Eye, Proc Am Acad Arts & Sc 51 630, 1916 

3 Aschkinass, E Ueber das Absorptionsspectrum des flussigen Wassers und 
liber die Durchlassigkeit der Augenmedien fur rote und ultrarote Strahlen, Ann 
d Phys u Chein 55 401, 1895 
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account of the characteristic structuie of the lens, the concentrating 
effect of it was not completely kept” Two possibilities appear (1) 
that foicing the lens between the plates resulted in diffusion and that 
“loss of concentrating effect” means diffusion, or (2) that placing the 
lens between the plates appeared, as would be expected from the struc- 
tme of the lens, not totally to eliminate its dioptiic powei, so that the 
size of the beam hitting the bolometer was smaller than it would have 
been if the lens had not been placed between the plates As to the first 
possibility, it is difficult to see how this could result m the apparent 
transmission of the lens being greater than 100 per cent The second 
possibility, however, could result in an apparent transmission of ovei 
100 per cent under two possible conditions (1) if the rays of light 
vvhen the lens was not m the beam were cut off by a diaphragm stop 
somewhere between the bolometer and the lens receptacle, or (2) if 
the galvanometer deflection was a function not only of the total energy 
of radiation but of the area of the bolometer exposed to the radiation 
In any case, the existence of transmission values greater than 100 per 
cent IS physically impossible, as Aschkinass realized He therefoie 
attempted to correct the data in the following fashion He noted that 
the transmission values of the crystalline lens, including those over 100 
pel cent, were similar to those of a layei of water of equal thickness, 
except that transmission values for the lens were consistently higher 
What he did, essentially, was to select two transmission values of less 
than 100 per cent, one, determined for water, and a second, for the 
crystalline lens He then divided the percentage transmission of water 
at this wavelength by the apparent percentage transmission of the 
ciystalhne lens at this wavelength and obtained a correction factor, m, 
with a value less than unity He multiplied all the values for the trans- 
mission of the lens by the fraction in, thus reducing the transmission 
values above 100 per cent to 100 per cent oi less In the absence of any 
showing as to what the phenomenon of observed transmission above 1,00 
per cent is due, this mode of correction is clearly solely of an empiric 
nature, and, as Aschkinass himself stated, “There is. to be sure, a certain 
arbitrariness in the method ” 

Aschkinass next devoted a paragraph to his investigations on the 
human eye Whether or not the eyes he used were obtained post 
mortem is not stated There is no mention of the condition of the eyes 
or of the degree of fieshness of the material Aschkinass’ paper con- 
tains no experimental data on these eyes, but he stated that his results 
are in complete agreement ^^lth his measurements on the eyes of cattle 
If this complete agreement means that Aschkinass encountered the same 
difficulties due to cloud} media and transmission ^alues aboie 100 per 
cent in human eyes that he did m the eyes of cattle, the significance of 



iRClIlVLS OP OPHTIlALMOLOCy 

Ins mensnicMiienls on the founci js dubious In a subsequent paper 
In AscliKinass ‘ llicic is a graph showing the calculated absorption of 
a 1,1301 of watci 2 28 cm thick, the axial length of the human eye The 
grapli docs not extend below 670 inillimicrons To summarize the 
<?ttu,ition, the absoiption \ allies given aic foi the eyes of cattle, the 
w.neicngth lange used scarcely entered the visible spectrum, the oculai 
media wcie not noimal, and the final values depended on an assumed 
correction In othci words, it can hardly be said that Aschkinass 
dctci mined the absorption of visible light b> the normal human eye 
at all 

Luckiesh,® relying on the iinestigation of Aschkinass, stated “He 
[Aschkinass] found that the vaiious e3’c-media transmitted the visible 
and infia-rcd ra}s in the same manner as like thicknesses of w^ater ” 
Using the data which had been obtained f oi w atei , Luckiesli calculated 
what the absorption of Msible light the 03^0 wmuld be if it were 
equivalent to that of a lajcr of watei 2 28 cm thick 

Belief in the assumption that the absorption spectrum of the human 
(icular media ma}'' be derned from that of winter by appropriate calcula- 
tions appeals to be general Thus Troland ° accepted the tiuth of this 
assumption when he collected the photopic ocular Msibihty cur\e for 
the absorption of the macula lutca and the oculai media m order to 
dciivc a photopic retinal visibilit}' ciinc E\en in the recent textook of 
Duke-Elder" 1 chance is placed on the iinestigation of Luckiesh,® and 
the following statement is made “The transmission of the ocular media 
IS closely similar to tliat of a la}cr of water of equal thickness, only a 
small portion of the Msible spectrum (about 8 per cent. Luckiesh, 1913) 
IS absorbed " 

The only data of wdnch we aie aware wdiich can be used for the 
purpose of comparison wnth our icsults aie those of Roggenbau and 
Wetthauer These authois have been concerned mainly with the absorp- 
tion of the ocular media in the infra-red portion of the spectrum ® In 

4 Aschkinass, E Spektrobolomctnsche Untersuchuiigen iiber die Durdi- 
kissigkcit der Augcnmcdicn fur rote und ultrarote Straiileii, Ztschr f Psychol 
u Physiol d Sinncsorg 11 44, 1896 

5 Luckiesh, M Infra-Red Radiant EncrgA’ and the E\e, J Phvsiol 

Optics 2 3, 1921 ^ ^ ^ 

6 Troland, L The Retinal Visibility Function, Abstr -Bull Phys Lab Nat 

Electric Lamp A 1 378, 1913 

7 Duke-Elder, W S Textbook of Ophthal^lolog^ , Tendon, Henrv Knup- 

ton, 1932 , vol 1, p 809 ^ 

8 Luckiesh, M Radiant Energ^ and the Eye, Electric World 62 1160, 

1913 

9 Roggenbau, C, and Wetthauer, A Zur Frage der Envarmbarkeit der 
einzelncn licht-brechenden Ted des Auges nach Bestrahlung durch einen leuch- 
tenden Korper, Ztschr f Augenh 64 143, 1928 
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one paper/® however, they piesented a graph showing a continuous 
cuive running thiough the visible spectiuni The graph was unac- 
companied by specific figures for the transmission in the visible spectrum 
Then measurements m the infra-red portion of the spectrum, and hence 
presumably in the visible spectrum, were made on the eyes of cattle 
They did not state, and we have been unable to ascertain, on what data 
for the visible spectrum this histogram was based Since, however, 
their histogram is the only material even analogous to ours at our dis- 
posal, we shall present a graph m which then results are compared with 
ours 

Occasionally we have found that measurements made by other 
observers on portions of the eye, although mainly concerned with the 
infra-red portion of the spectrum, have given some results in the long 
wave end of the visible spectrum It suffices here to say that so fai 
as comparisons can be made these measurements agree with ours in 
showing a uniform fairly high transmission in the visible extreme red 
end of the spectrum There have also been some authoi s who have 

10 Roggenbau, C , and W etthauer, A Ueber die Durchlassigkeit der brechenden 
Augenmedien fur langweihges Licht nach Untersuchungen am Rindsauge, Kim 
Monatsbl f Augenh 79 458, 1927 

11 (a) Bucklers, M Zur Absorption des sichtbaren Spektralabschnittes 

durch die menschhche Linse, Arch f Augenh 108 479, 1934 (b) Hartndge, 

H , and Hill, A The Transmission of Infra-Red Rays by the Media of the 
Eye and the Transmission of Radiant Energy by Crookes and Other Glasses, 
Proc Roy Soc, London, sB 89*58, 1917 (c) Brucke, E Ueber das Ver- 

halten der optischen Medien des Auges gegen Licht- und Warmestrahlen, Arch 
f Anat , Physiol u wissensch Med , 1845, p 262 (d) Klug, F Ueber die 

Diathermansie der Augenmedien, Arch f Physiol 2 246, 1878 (e) Schlapfer, 

H Experimentelle Untersuchungen uber die Absorption des Ultrarot durch 
Kamraerwasser, Linse, und Glaskorper des Rindes, Arch f Ophth 119 22, 1928 
(/) Vogt, A Experimentelle Untersuchungen uber die Durchlassigkeit der 
durchsichtigen Medien des Auges fur das Ultrarot kunstlicher Lichtquellen, ibid 
81 155, 1912 (g) Berner, I Experimentelle Untersuchungen uber die Absorp- 

tion des Ultrarot durch Linsen von alten Pferden und Kuhen, ibid 119 368, 1928 
(h) Mandach, E Experimentelle Untersuchungen uber Absorption des Ultra- 
rot durch die Hornhaut des Rindes, ibid 119 361, 1928 (i) Roggenbau and 

Wetthauer (footnotes 9 and 10) 

12 (o) de Chardonnet, E Penetration des radiations actmiques dans Toeil 

de I’homme et des animaux vertebres, Compt rend Acad d sc 96 441, 1883 , 
(6) Vision des radiations ultraviolettes, ibid 96 509, 1883 (c) Gayet, A Sur 

le pouvoir absorbant du crystallin pour les rayons ultraviolets, Bull et mem Soc 
franq d’opht 2 188, 1884 (d) Glancej*, A Limit of Visibility in the Ultra- 

Violet, Am J Physiol Optics 4 145, 1923 (e) Graham, W The Absorption 

of the Eye for Ultraviolet Radiation, ibid 4 152, 1923 (/) Hallauer, O Ueber 

die Absorption von kurzwelligen Licht durch die menschhche Linse, Klin Monatsbl 
f Augenh 47 721, 1909 (g) Hoffmann, W Zur Messung der UltraMolett- 

absorption \on Hornhaut und Linse am lebenden Auge, Ztschr f Augenh 63 

(Footnote continued on next paqc) 
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mafic (ictciminations of the limits of transmission of the ocular media 
toi the short \\a\e end of the spectrum A method commonly used is 
that of photographing a line spectuim through the ocular media and 
noting which is the last line m the Aiolct or the ultraMolct portion of the 
spcctium appealing in the photograph This method, of course, gives 
onh qualitatnc results So far as we aic able to compare our quanti- 
tatuc results with these dcteiminations, thc} appeal to be m reasonably 
good agi cement 

APPAK VTLS 

A gcncial mcw of the apparatus used In us is shown m figure 1 
'Ihc arrangement of the ojMicnl paits m,n be seen in figure 2 The 
light source, ^ was a 6 \olt, 18 ampcic coil filament lamp wdiich w'as 
mnmtamcd at IS amperes by the use of a rheostat Ihe source w'as 
enclosed in a %cntilalcd box with two loiind apertures, St, and Sn, of a 
radius of 1 5 cm Jena ghiss filtcis could be inserted at and R 
Light from St^ was focused by means of the achromatic lens, L^, on a 
cnciilar aperture, S, 0 5 mm in radius, and then duerged out into a box 
117 cm long which was lined with black i civet Within this box w'as 
a sandwich tepc of barrier la>cr or blocking layer photocell, Pj This 
photocell could he mo\cd with respect to apertiiie S^, w’hich now con- 
stituted the ciTectne source The photocell was supplied with louvers, 
^4 The output of the photocell was fed directly and without amplifica- 
tion into a microammetcr Light from ajxirturc was gatheicd by an 
achromatic condensing lens, L^, and focused on the entrance slit, S~, of 
a spectrometer which will be described later The light emerging from 
the exit slit, 6'c, was rcfiected upward by a prism of 45 degrees, Pio, to the 
second photocell, P. This photocell was also supplied wuth lomers, S- 
The output of the second photocell was fed direct!} into the micro- 
ammeter in such a fashion as to cause a deflection opposite in direction 
to that due to the first photocell Containers, C, of various types could 
be introduced beLveen prism Pi. and the second photocell These con- 
tainers were designed to hold aqueous, vitreous, cornea or lens or the 
whole eje In the case of the cornea lens oi whole eye, the surfaces 
were w-etted by contact wuth felt fiom W'hich fatty material was removed 

38, 1927 (//) Sclian?, F Ueber die Vcranclcrungen und Schadigungen der 

Augen durcli die nicht direkt sichtbarcn Lichtstrahlen, Arch f Ophth 86 549, 
1913, (t) Der Gehalt dcs Lichts an UUraMolett, ibid 103 158, 1920 0) 

Slioji, Y Untersiiciiung uber die Absorption der ultraMoletten Strahlen durch 
die Augenmedien, Mitt a d med Fakult d k Univ zu Tokyo 29 61, 1922, 
(i) Etude photo-cbemique de I’absorption des ra^ons ultraviolets a travers les 
milieux oculaires, Ann d’ocul 160 356, 1923 (/) Takamine, T , and Takei S 

Uelier das Verbalten der durchsichtigen Augenmedien gegen ultraviolette btralilen. 
Arch f d ges Physiol 149 379, 1912 



LUDVlGH-McCARTHY—ABSORPTION OF VISIBLE LIGHT 43 


by the use of ether and which was moistened with physiologic solution 
of sodium chloride (fig 3) Figure 3 is a photograph of the container 
for the whole eye At first a drip method was used to prevent the 
surfaces fiom dr}ang, but a gradual drift of about 2 per cent was 
observed in the results This drift w^as correlated wath the formation of 



Fig 1 — General view of the apparatus used 



Fig 2 — Schematic diagram showing optical sjstem of the apparatus 

a drop of solution When there was substituted for the drip method the 
use of moistened felt, no such drift was observed At first w'e attempted 
to utilize Weston 594 photronic cells in conjunction w ith a Weston model 
440 microammeter The results were consistent, but the sensituit} in the 
blue and violet portions of the spectrum in wdiich we were particular!) 
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interested, ^\as not wholly satisfactory owing to the nature of the lelative 
energy distribution of the light souice and the spectral response curve 
of the photocell We therefore substituted foi the Weston photocells 
others with a consideiably greatei current output and had the Weston 
Compan> supply us with a special microammeter requiring 7 X ICh® 
ainpeies for unit deflection 

For the production of relatively monochromatic light, we used a 
Gaertner, L-231, constant de\iation spectiometci Over a period of 
several months, this instrument was calibrated and partially rebuilt The 
refractive index, dispersion and refractive angle of prism Pi ^ were 
determined The rate of tarnishing of the prism was also determined 
The slit jaws, and ^o, were remo\ed and refinished, and the adjusting 
mechanisms for the jaws were lebuilt Hartmann’s formula for dis- 
persion w'as applied, and the results w'ere experimentally checked The 



Fig 3 — Container for e 3 'c (one-half actual size) 


widths of the slits weie calibrated for various readings of the adjusting 
mechanisms, and the amount of scattered light from the spectrometer 
was determined Louvers, not shown in figuie 2, were then fitted so as to 
reduce straj^ hght The mstiument ivas again tested for the emission 
of stray hght at the exit slit, and it w'as found that under the conditions 
prevailing when we determined the absorption characteristics of the 
ocular media the amount of stray light remaining was insufficient to 
cause a noticeable deflection of the galvanometer 

Kranz’-® reported the existence of doubly refiactive lipoids in 
cataractous lenses His investigation on 8 normal lenses from patients 
aged from to 60 years revealed no doubly refractive lipoids Since 
some of our experiments, although not those reported here, were per- 
formed on cataractous lenses, the photocells were tested m order to 
determine the effect of polarized light on them The effect of variations 

13 Kranz, H Die polansationsmikroskopische Untersuchung der kataraktos 
getrubten Linse, Arch f Ophth 118 571, 1927 
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in temperature on the output of the photocells was also examined and, 
within the margin of error of our measurements, was found not to 
affect the results The diift effect of the photocells was investigated 
for the wavelength range from 400 to 820 millimicrons while the cells 
were m opposition With our piocedure the cells are constantly exposed 
to light, and a measurement of transmission at a single wavelength 
occupies between one and two minutes The result is that for our pur- 
poses the drift effect was found to be negligible 

The wavelength ranges for different settings of the spectrometer 
dial for the widths of the slits used are given in table 1 


Table 1 — Wavelength Range joi Diffeient Settings of the Specti ometei 


Wavelengths. 

Wavelength Ranges, 

Millimicrons 

Millimicrons 

400-420 

52-64 

420-450 

36-46 

450-550 

25-49 

550-740 

26-63 


Consideration of the vaiious sources of error leads us to believe that 
the transmission values given may be in erroi by as much as 17 per cent 
of the stated value at 400 millimicrons, 12 per cent of the stated value 
at 410 milhmicions, 6 per cent of the stated value at 420 millimicrons 
and less than 2 per cent of the stated values for all other wavelengths 

METHOD OF PROCEDURE 

The method of procedure used m examining whole eyes may be 
briefly described as follows 

Whenever it was known that a patient was about to have his eye enucleated, 
and when the condition of the eye was such that its physical optical characteristics 
were expected to be normal, the scheduled time of operation was noted An hour 
or Uvo before operation the apparatus Avas checked for the normal functioning of 
the photocells, the zero setting of the microammeter and the focusing of the light 
on the entrance slit of the spectrometer and on the aperture supplying light to the 
bench photocell The container for the eye was inserted in position so that it 
could be swung in and out of the beam, interrupting the path between the 45 degi ee 
prism and the photocell As soon as the eye Avas enucleated, it Avas placed in 
ph 5 ^sioIogic solution of sodium chloride and brought from the operating room 
to the laboratory The surrounding fatty tissue Avas stripped from the eye, and 
the optic nerve Avas cut short so that it Avould not interfere Avith the measurement 
of the transmission During the entire process, including enucleation, care Avas 
taken not to abrade or deform the cornea In each eje the corneal epithelium 
remained intact during the experiment By obsenung the points of attachment of 
the extraocular muscles, particularly the inferior oblique muscle, and the position 
of tlie optic nerAe, it A\as possible to find the region of the sclera Avhich AAas 
approximately behind the foAea With the use of a trephine 5 mm in diameter, 
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the sclera and choroid were caiefullv cut through, and the pigment epithelium 
and retina were painstakingly removed from the legion of the apertuie The 
oje was placed in the appropriate contamei with the pupil facing down, and a no 0 
Hellige Ilardax co\cr slip was placed over the aperture and m contact wnth the 
Mtreous, wdiicli w'ellcd up to meet the cover slip wdieii the eje w'as in the con- 
tainer Correction was made for reflection and absorption due to the cmer slip 
The beam emerging from the e\it slit of the spectrometer, when incident on 
the cornea, was nc\er larger than 2 mm square when the transmission was 
determined The position of the eve was adjusted in the beam until a clearcut 
image of the slit was formed slighth above the cover slip The photocell W'as 
now swung into position, and the location and sire of the illuminated area on 
the photocell were noted Since it was observed that different areas of the photo- 
cell showed slight differences m sensitivity, and since the output of the cell W'as 
also found to var}' somewhat with the total area of the cell stimulated, even though 
the total energy was held constant, it was thought advisable to insure that the 
location and area of the stimulated portion of the photocell were the same whether 
the ocular media were in or out of the beam A proper adjustment of the distance 
of the eye from the 45 degree prism and of the photocell from the eye accom- 
plished this 

Ordinarly, we have been able to begin measuring the transmission within half 
an hour, and alwajs within an hour, after enucleation of the eye Our previous 
experiments on the eyes of rabbits, pigs and cats had demonstrated the advisabilit> 
of examining the transmission within two hours after enucleation The necessitv 
for the 'use of fresh material has been emphasized by Mandach^^'' in his work in 
the infra-red portion of the spectrum 

After the eye was out of the optical sjstcm, the bench photocell and the aper- 
ture supplying light to the photocell were adjusted until the microammeter read 
zero The distance of the photocell from the aperture was noted The eje 
was then introduced into the optical sjstcm by rotating the container on a sup- 
porting arm until it was restrained from further movement by an adjustable 
stop The microammetcr showed a deflection, and the bench photocell was moved 
farther from the light source until the microammeter reading again became zero 
The distance of the photocell from the aperture was noted, thus permitting deter- 
mination of the transmission at the wavelength for which the spectrometer was 
set, 400 millimicrons The spectrometer wavelength dial was then set at 410 milli- 
microns, and the balance was again made This pioccdure was repeated ever} 
10 millimicrons up to 500 millimicrons, every 20 millimicrons from 500 to 700 milli- 
microns, and every 40 millimicrons from 700 to 820 millimicrons After these 
measurements of the transmission of the combined media in situ had been com- 
pleted, we measured in a similar fashion the separate transmission of the aqueous, 
vitreous, lens and cornea, each placed in an appropriate container 


RESULTS 

The results of our measuiements on 4 human e}es ate presented in 
table 2 The transmission values weie averaged at each wav^elength and 
calculated as if the eyes contained lenses of an average age of 21 5 years 
instead of the lenses which were in the eyes at the time when the actual 
measurements were made 

Each of the 4 complete eyes was obtained after enucleation for a small 
sarcoma of the choroid Since sarcomas occui ordinarily in the latei 
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} ears of life, the average age of the eyes was 62 3'ears The absorption 
characteristics of the human crystalline lens for light of visible wave- 
length change in a fairly regular fashion with age, as will be shown in 
a subsequent paper Changes in the infra-red and ultraviolet 
absorption spectruins of animal eyes u ith age have been noted In table 
2 are given the transmission values for e3^es with young lenses, because 
the results of our investigations will be of most value for the correc- 
tion of various observations made on relativel3'' young persons 


Table 2 — Aveiage Ti ansmtssion Values fot Foin Human Eyes 


Wavelengths, 

Average 

Transmission Values, 

Millimicrons 

Percentage X 0 01 

400 

0086 

410 

0106 

420 

0160 

430 

0248 

440 

0 318 

450 

0 388 

460 

0 426 

470 

0 438 

480 

0458 

490 

0 481 

500 

0495 

520 

0 525 

540 

0 559 

560 

0 572 

580 

0 594 

600 

0 610 

620 

0 631 

640 

0 649 

660 

0664 

680 

0 690 

700 

0 705 

740 

0711 

780 

0 716 

820 

0 716 


Our method of calculation may be briefly described As has already 
been mentioned, we separately determined the transmission of the lenses 
of each of the 4 eyes The transmission of the lenses showed consider- 
able individual differences, amounting to as much as 20 per cent at some 
wavelengths We then calculated what the transmission of each of 
these old eyes v ould have been v ithout its lens and averaged the results 
for the 4 e3es at each warelength We next calculated the average 

o 

transmission at each ^^a^elength for a group of 5 normal lenses of an 
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aveiage age of 21 5 ycais Individual diffeiences in this gioup were 
still present, although less than in the older age gioup We then 
calculated what each eye would tiansmit at each wavelength if it were 
supplied with our lenses of an aveiage age of 21 5 years and aveiaged 
the results These aie given in table 2 

The data in this table show that the absoiption gradually increases 
fiom the long wave end to the shoit wave end of the visible spectrum 
The absorption is consideiable and in the blue portion of the spectrum 
IS far in excess of that of watei If Aschkmass’ lesults are calculated 
for a layer of water 2 28 cm thick, it is found that for the wavelengths 
fiom 450 to 737 millimicrons the tiansmission never drops below 0 95 
pel cent It should be noted that if there were any undetected stray light 
which was affecting our measurements in the short wave end of the 
spectrum, it could result only m the measured transmission being 
greater than the real tiansmission This means that if it were possible 
to eliminate stray light completely, the absorption m the violet portion 
of the spectrum could only be still greater than that indicated by 
table 2 

There are two possible objections to the adequacy of the data in table 
2 One may be based on the pathologic condition of the eyes and the 
othei on the age of the eyes As to the first objection, there is a possi- 
bility, as IS indicated by the work of Rados,^^ that the ammo acid content 
of the aqueous may be somewhat higher in an eye with sarcoma of the 
choroid than it is in the normal eye This increase in ammo acid content 
of the aqueous humor was attributed by Krause to the degeneration 
of tissue proteins The eyes we used, however, had small flat sarcomas 
On ophthalmoscopic examination the media apjieared normal, and it 
seems improbable that the transmission of the ocular media of these 
eyes was significantly affected by the presence of the small sarcomas 

As to the second objection based on the age of the eyes, allowance 
has already been made for the age of the lens, and it is the lens which 
accounts for the major part of the selective absorption of the eye in the 
visible spectrum It may be that changes of transmission with age also 
occur due to changes in the vitreous, aqueous and cornea A prion, 
these changes would be thought to be of much less extent than those 
which occur m the lens Unfortunate!}'', since the 4 whole eyes for which 
we were able to measui e the aqueous, vitreous and cornea ranged in age 
only from 59 to 66 years, we were unable to demonstrate any differences 
in the transmission of the cornea, vitreous or aqueous due to age 

14 Rados, A Untersuchungen uber die chemischen Zusammensetzungen des 
Kammerwassers des Menschen und der Tiere, Arch f Ophth 109 342, 1922 

15 Krause, A The Biochemistry of the Eye, Baltimore, Johns Hopkins 
Press, 1934, p 119 
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In order to compare our data with those of Roggenbau and Wett- 
hauer, referred to previously, we have attempted to deteimme with 
reasonable accuracy from their histogiam the tiansmission values of the 
bovine eye m the visible spectrum, as is shown in figure 4 Also plotted in 
figure 4 are the results given m table 2 The qualitative agreement 
between the two sets of data is close in view of the differences in age, 
axial length and other factors between the human eye and the bovine eye 
Our extremely low transmission values in the violet portion of the spec- 
trum are qualitatively confirmed These low values should not be 
surprising if one considers that the refractive media of the eyes of 
animals may absorb practically completely at 380 millimicrons 

It is not possible to give exact figuies for the data of Roggenbau and 
Wetthauer corresponding to those in table 2, because, as has been 
explained, their graph is unaccompanied by specific figures for tians- 


8 



Fig 4 — Graph showing transmission at various wavelengths The solid line 
represents data on the human eye, the broken line, data on the bovine eye cal- 
culated from the histogram of Roggenbau and Wetthauer 

mission We have, however, calculated the tiichromatic coefficients for 
our own data and also for the approximate data which we derived from 
Roggenbau and Wetthauer ’s histogram The results for the bovine eye 
are x = 0 383, y = 0 385 and z — 0 232 An equal energy source 
passing through a filter of corresponding characteristics would give a 
dominant wavelength of 578 4 millimicrons with a spectral purity of 
37 5 per cent Similar calculations for oui data gn e x = 0 376, 
y == 0 382 and z = 0 242, corresponding to a dominant v avelength of 
577 6 millimicrons and a spectral purity of 35 3 per cent It is seen that 
the dominant wavelength is practically the same for the two sets of 

16 Hardy, A Handbook of CoIonmetr\, Cambridge IHass , Tlie Tech- 
nolog}'- Press, 1936, p 80 
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data, and the spectial puiity is possibly slightly highei for the bovine 
eye than for the human eye The gieatei degiee of spectral purity for 
the bovine eye is attributable to the relative excess of transmission of 
light at wavelengths of from 660 to 740 millimicrons and to the relative 
defect of transmission of light at wavelengths of from 430 to 660 milli- 
microns, which togethei more than overcome the considerably reduced 
transmission of the human eye in the extreme shoit wave end of the 
visible spectrum below wavelengths of 430 millimicrons 

COMMENT 

In general, our results permit a faiily accuiate statement of the 
amount of physical energy actually reaching the letina when external 
radiant energy of visible wavelengths is used as a stimulus Many 
expel iments on human subjects with noimal eyes have yielded data 
from which conclusions have been drawn as to the lesponse of the 
retina to light of visible wavelengths In view of our experimental 
results, these conclusions obviously requiie modification to a greater or 
less extent 

We shall now briefly considei some applications of the data As 
to the decrease in apparent brightness due to the absorption of the 
ocular media, it is apparent that it is considerably greatei than 8 per 
cent The average transmission throughout the visible spectrum is 0 531 
per cent In order to find the effect of a reduction m transmission on 
the apparent brightness of an equal energy source, however, it is neces- 
sary to weight the transmission values at various wavelengths by the 
appropriate values of the relative visibility curve Thus, although the 
absorption is high in the blue portion of the spectrum, the effect of this 
absorption on the apparent brightness of an equal energy source is rela- 
tively slight owing to the low visibility factor at the short wave end of 
the spectrum If we consider the absorption due to the oculai media 
alone, neglecting the absorption due to the macula lutea, it will appear 
that the apparent photopic brightness of an equal energy source will 
be only 56 9 pei cent of the brightness it would have if the energy were 
directly incident on the retina Since the scotopic, oi low intensity, 
visibility curve is shifted almost 50 millimicrons m the direction of the 
short wave end of the spectrum, it is apparent that the absorption of the 
ocular media will have a more profound effect on the apparent brightness 
at low intensities than at high The apparent scotopic brightness of an 
equal energy source will be 49 8 per cent of the brightness it would 
have if the energy were directly incident on the retina 

Briefly, to mention some further applications of our work, the data 
here presented are clearly of significance for the evaluation of the 
retinal complementation valences of light of different wavelengths and 
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the evaluation of retinal trichromatic functions Individual differences 
of color sensitivit}’’ must be considered in relation to this work The 
minimum radiation perceptible by the retina is obviously less than that 
indicated by the various determinations of the minimum radiation visu- 
ally perceptible Our results permit a comparison in physical terms of 
after-images and entoptic phenomena with external stimuli 

Other applications of our data which we have made will be described 
m subsequent papers These applications include the correction of the 
scotopic and photopic ocular visibility curves and the determination of 
the relation of the resulting retinal scotopic \ isibility curve to the absorp- 
tion spectrum of visual purple 



ASSOCIATION OF AN ANNULAR BAND OF PIGMENT 
ON POSTERIOR CAPSULE OF LENS WITH 
A KRUKENBERG SPINDLE 

WILLIAM ZENTMAYER, MD 

PHILADELPHIA 

The association of a developinental anomaly, an annular band of 
pigment on the posterior capsule of the lens, with a Krukenbeig spindle, 
a distinctive collection of pigment on the posterior surface of the cornea, 
a condition the cause and nature of which is in dispute, is of interest 
as it gives support to the view that Krukenberg’s spindle is an acquired 
lesion A case in which this condition occurred is reported 

A jouth aged 16 came to me to have his ejes examined for glasses, as distant 
vision was poor There was a low grade myopic astigmatism Each eye showed 
a characteristic Krukenberg spindle occupying the midline in the lower half of 
the cornea It could be plainly seen with the ophthalmoscope and seen in detail 
with the biomicroscope It measured about 4 mm in length and 1 mm in its 
greatest width and extended from the center of the cornea to a point just above 
the lower limbus With the biomicroscope the fusiform lesion was seen to be made 
up of brown pigment granules situated on or in the endothelium of the posterior 
surface of the cornea 

On the surface of the posterior capsule of the lens of each eye there was an 
annular band of brown pigment As seen with a +20 D lens of the ophthalmoscope, 
it had an average width of 0 5 mm and was situated about 2 mm in from the 
equator of the lens The margins of the band were more or less serrated In 
the right eye the circular band was broken at points corresponding to 8 and 4 
o’clock, the gaps being about 2 mm wide At these breaks short tags of pigment 
were seen directed toward the tips of the ciliary processes In the left eye the 
band was unbroken, but there were a few lines of pigment running toward the 
equator of the lens 

The refraction estimated under cydoplegia with homatropine was 

O D — 0 25 D sph T — 1 50 cyl , ax 15, vision 6/7 5 (^) 

O S — 0 75 D sph T — 2 00 cyl , ax 165 , vision 6/7 5 

The vision obtained indicates that the eyes were considerably amblyopic, 
as with the illumination used the normal vision is 6/4 

At the time I saw the patient I could not recall having seen the 
anomaly described in any textbook or in the literature Collins and 
Mayou, however, refer to it A short time later, on the appearance of 

Read before the College of Physicians of Philadelphia, Section on Ophthal- 
mology, Feb 17, 1938 
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Mann’s book on “Developmental Abnormalities of the Eye,” I found 
the anomaly, as it appeared m the case reported here, described and 
illustrated under the title of “ring-shaped markings near the peripher}'- 
of the lens,” m the following words 

They consist of a single continuous line, or a dotted line, or one or two spots 
only, in the course of the hypothetical line The line, is concentric with the edge 
of the lens and runs so near the peripher}’- that it practically coincides with the 
margin of the fully dilated pupil or is a little internal to this 

Mann stated that the most likely explanation of these lines is that 
they are due to the maintenance of the contact between the tips of the 
ciliary processes and the lens for too long a period In the 100 mm 
embryo the tips of the ciliary processes are m close contact with the 
peripher} of the lens They are at that time already pigmented (In 
many animals this contact is maintained throughout life, and m birds 



Fig 1 — The upper two drawings show the annular band of pigment on the 
posterior capsule of the lens The lower drawings show Krukenberg’s spindle in 
each eye 


the lens is actually indented by the processes ) The ciliary iing 
increases in diameter more rapidly than the lens, with the result that 
the ciliary processes are withdrawn from the lens and a space is left 
between the two 

These rare pigmented lines can be looked on as formed of pigment 
detached from the ciliary processes, which after too long contact finally 
manages to break away 

According to Collins and Mayoii 

The ciho-posterior-capsular fibres of the ligament instead of becoming elongated 
into strands of kerato-hyaline maj retain their cellular character These cellular 
adhesions then hold the ciliarj processes in contact with the posterior capsule 
of the lens, so that on the expansion of the globe the processes become stretched 
and attenuated If the lens remains clear these elongated ciliar)^ processes can 
be seen clinicalh attached to its posterior surfaces Pigmented patches on the 
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back of the lens are sometimes seen as a congenital abnormality Thej probably 
mark the site of adhesions of the ciliary processes which have subsequently given 
way on growth of the eyeball 

The development of the Kiukenberg spindle has been observed by 
several ophthalmologists Koby in 1927 reported 2 cases of Kruken- 
berg’s spindle m which the condition developed while the patients were 
undei his caie The first case was that of a woman who had iritis 
Four months after she recovered fiom the iiitis a pigmented spindle 
was seen to be forming in one eye There was no spindle m the other 
eye In the second case, that of a man, dots of pigment weie seen on 
the posterior surface of the light coinea, which m eighteen months 



Fig 2 — A and B show the right and left eye with ring markings on the back 
of the lens (A) C shows the dots of pigment in another case, D, the position of 
the markings, and E, the temporary adhesions of the ciliary processes to the lens 
(From Mann, I Developmental Abnormalities of the Eye, New York, The 
Macmillan Companjq 1937 ) 

developed into a typical Krukenberg spindle There weie no signs of 
ocular inflammation 

Jonas Friedenwald has permitted me to report a case observed 
by him 

A Negress, first seen m June 1928, complained of spots before the eyes and 
headaches, which were worse during the night The eye presented no abnormalities 
The Wassermann reaction was positive The patient was placed under treatment 
In August 1928 there was minimal circumscribed congestion in the right eye The 
aqueous was filled with pigment granules, and there was a vertical spindle-shaped 
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deposit of pigment on the posterior surface of the cornea There were no synechiae, 
and the vitreous was clear Vision was 20/30 Though the patient was still under 
antisyphilitic treatment, the Wassermann reaction was positive One month later 
the eye was quiet, and vision was 20/20 One year later the pigmented spindle had 
entirely disappeared, leaving only a few pigment granules on the back of the 
cornea Since then the eye has been repeatedly examined and has never shown 
recurrence of the spindle or any evidence of intraocular inflammation 

Greeves saw the spindle develop in a woman aged 62 

Haussen examined an eye microscopically in which a clinically 
typical picture of Krukenberg’s spindle was present At the site of 
the spindle the wall of the cornea was pigmented, and the endothelial 



Fig 3 — Ciliary processes in contact vith the lens at 110 mm (From Mann, I 
Developmental Abnormalities of the E 3 'e, New York, The Macmillan Companv, 
1937 ) 

cells, which elsewhere were regularly formed and situated, were thickly 
filled with pigment dust Therefore, the endothelial cells must have 
acquired phagocytic properties The framework of the iridocorneal 
angle was infiltrated by fine pigment The lumens of Schlemm’s canal 
w^ere surrounded by particles of pigment At the edge of Descemet’s 
membrane there was also pigment which had evidently migrated from 
the iridocorneal angle Haussen thought that the ins was the source 
of the pigment 

According to Edgerton, who reviewed the literature on Kruken- 
berg’s spindle, the corneal lesion so designated was first described by 
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Kiukenbeig in 1899, who gave it the name “bilateial congenital mela- 
nosis of the coraea ” The explanation Krukenberg gave for the lesion 
was that in fetal life, when the pupillary membrane is contiguous with 
the cornea, the pigment is fused with the cornea 

Stock stated that he considered the pigmentation to be an anomaly 
m that the cells remaining on the posterioi surface of the coi nea after the 
formation of the anterior chamber have the powei of developing pig- 
ment at the time of birth 

Koby expressed the belief that the condition is due to convection 
currents in the anterior chamber and, in agreement with Turk, that the 
granules sciatch the delicate endothelium and so facilitate deposit He 
stated that the force of gravity accounts for the fact that the center 
of the spindle is below the center of the coinea, that disintegration of 
pigment is facilitated by myopia, senility and chronic inflammation, and 
that the spindle forms more rapidly if due to an inflammatory process 

Peter, Griscom and Holloway stated that they believed the condition 
to be acquired Peter expiessed the belief that a low grade chronic 
inflammation of long standing, such as is often observed in cases of 
myopia, would probably be found in all cases of Krukenberg’s spindle 

Friedman, according to Duke-Elder, agreed with the views expressed 
by Koby 

V ogt expressed the belief that diffuse senile and presemle endothelial 
pigmentation and its fusiform airangement into a spindle are two phases 
of the same tendency 

Duke-Elder stated that the Krukenberg spindle is probably an 
accentuation of a general process in which pigment derived from the 
u% eal tract is deposited on the corneal endothelium and aggregated into 
the space of an approximate vertical spindle, although minute examina- 
tion frequently shows that a much larger area of the cornea is bespeckled 
to a less degree 

He further stated that when one adds to Vogt’s careful considera- 
tion the facts that the congenital origin of the spindle is meiely a sur- 
mise in so far as it has never been seen in 3 mung persons and that 
it has been seen to appear in a previous!}" unpigmented eye and to develop 
gradually under observation, the acquired nature of the spindle must 
be conceded 

Mann expressed the belief that the distribution of the pigment 
granules suggests some connection Avith the thermal currents in the 
anterior chamber, as the spindle occupies the position of Lusse’s line 
(the linearly arranged leukocytes often found on the posterior surface 
of the cornea in normal eyes, usually of children, the distribution being 
accounted for by the thermal current) 

Bauer Caramazza expressed the same view 
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Wemkauff suggested that the spindle might well lepresent an unusual 
type of ariangement of precipitates 

Previous case leports show that the spindle may be acquired both 
m quiet eyes and in eyes that had been the seat of inflammation of the 
uvea, also, that m one instance it developed and disappeared while the 
patient was under careful observation over a peiiod of about one }eai 
In view of the opinions expressed by Vogt, Duke-Elder, Mann and 
others, it seems reasonable to believe that in the case reported here the 
granules freed from the pigment line on the posterior capsule of the lens 
were earned by the circulation of the fluids of the eye into the anterioi 
chamber, where the thermal curients deposited them on the posterior 
surface of the cornea 

DISCUSSION 

Dr Alfred Cowan Krukenberg’s spindle occurs more fiequently 
than was considered before the advent of the corneal microscope and the 
slit lamp Often the same type of pigmentation as is found m Kiuken- 
berg’s spindle can be seen with the slit lamp but would escape notice by 
the ordinary methods of examination with oblique illumination The 
pigment is deposited all over the posterior surface of the cornea, and the 
spindle formation is the result, merely, of a moie dense arrangement 
over the spindle-shaped area While it may be that the imprint of the 
pigment ring on the posterior surface of the lens is congenital in most 
instances, I have seen this condition result from inflammation seveial 
times 



TESTING FITNESS FOR NIGHT FLYING 
VISUAL ACUITY 
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Visual acuity may be defined as the powei to see clearly, or to dis- 
criminate detail in objects This power may be measured by the angle 
subtended at the nodal point of the eye by the detail discriminated or, 
more practically consideied, b}’' the angle subtended at the frontal sur- 
face of the eye It ma}^ also be measured m terms of the size of the 
detail and its distance fiom the e3e It differs gieatly with the intensity 
of light employed, and the amount of difference varies in individual 
subjects So great is the effect of intensity of light and so poorly has 
it been subjected to control that it might be well to emphasize the 
impoitance of the factor by qualifying the definition to read the power 
to see cleaily, or to discriminate detail, at a given intensity of light 
An entirely correct expression of acuity of course requires not only the 
specification of the size of the detail disci iminated and of the intensity 
of illumination but a statement of all the other variable factors which 
affect power to discriminate detail Ordinarily, for the sake of con- 
venience this situation is handled by accepting certain conditions as to 
these factors as standard and always making the test under these con- 
ditions 

Visual acuity sustains an important but as yet unknown relation to 
sensitivity to light In the testing of night flyers it is important, there- 
fore, to deteimine not only their sensitivity to light but their power to 
see objects or to discriminate detail at low illumination and the effect 
of dark adaptation on this power 

The great effect of intensity of light on acuity and on the relative 
rating of eyes as to acuity is a matter of comparatively recent knowl- 
edge Our attention was called to the need for the testing of acuity 
at low as well as at high illumination by a request made during the 
World War by Commander G B Trible, who was then of the United 
States Naval Hospital in Washington, D C Commander Trible declared 
that not more than 25 per cent of the men accepted for service in the 
navy were able to qualify for the lookout seivice at night on the bridge 

From the Research Laboratory of Physiological Optics 
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of battleships His request was for a method and a suitable instrument 
for testing candidates for this service Our recommendation was that 
the test be of visual acuity at low illumination For making this test 
we devised a method and an instrument, both of which were used by 
him with, as he stated, great success and satisfaction 

Just what proportion of men accepted for flying seivice are fit for 
night flying we are not prepared at this time to say The problem of 
testing as to fitness for night fl 3 ung is somewhat similar, howevei, to 
that of testing as to fitness for the lookout service at night on the bridge 
of a battleship There is the same need of unusual ability to see at low 
illumination and of unusual power of dark adaptation 

IMPORTANT FUNCTIONS TO BE TESTED 

For night flying important functions to be tested are (1) the ability 
to see at night and at low illumination and the effect of dark adaptation 
on this abilit}^ and (2) the amount and speed of dark adaptation 
Normal or better than normal sensitivity m light adaptation is of course 
also important The eyes that are needed for night flying are the best 
of what might be called the normal group, that is, of those that have 
both good dark and good light vision More important than speed and 
range of adaptation, however, is the place in the scale of sensitivity at 
which the adaptation or change m sensitivity occurs 

1 The Ability to See at Night and at Low Illumination and the 
Eff-ect of Daik Adaptation on This Ability — Two functions are involved 
in the ability to see, namely, the ability to sense light, or to disci iminate 
diffeiences in light and brightness, and the ability to discriminate detail, 
or what is commonly called visual acuity Either of these functions 
may be used m testing the ability to see at low illumination and the 
eft'ect of dark adaptation on this ability 

If visual acuity is chosen, the determinations may be made at any 
IcAcl of illumination or at the end of any period of light adaptation 
from low to high, m which case the result may be taken as indicating 
the power to see objects or to discriminate detail under that condition 
Con espondingly, the eft'ect of dark adaptation on the ability to see at 
low illumination may be tested by determining the acuity at some pre- 
determined low level of illumination at the intervals selected for con- 
sideration from the beginning of dark adaptation until the process is 
complete The results of tliese determinations vhen plotted against 
time of adaptation in the form of a curre gne a complete picture of 
the course of dark adaptation for the e\e in question through a gnen 
period so far as its eftect on acuity or the power to see objects is con- 
cerned Thus one can determine the ejes ability to see objects at ain 
time from the beginning to the end of daik adaptation at anj le\el of 
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intensity that may be selected for the test Whether one or a number 
of mteivals is chosen will depend on the puipose for which the test is 
being made If the result is wanted appi oximately at the eye’s maxi- 
mum sensitivity to light, for example, the test should be made at the 
end of an interval of twenty oi thirty minutes If piefeiied, instead 
of complete darkness the adaptation may be to some low level of illumi- 
nation, foi example, of the ordei experienced in night flying 

Visual acuity at low illumination may be tested m two ways (o) 
by detei mining the smallest detail or visual angle that can be discrimi- 
nated at a given low intensity of illumination and {h) by determining 
the lowest intensity of illumination at which a given size of detail or 
visual angle can he discriminated Eithei method gives the smallest 
detail or smallest visual angle that can be discriminated at the intensit} 
of light emplo)'-ed Since, however, with the means now available it 
IS much easiei and quicker to vary the intensity of illumination m small 
steps or m continuous senes than to vary the size of the test object, the 
second of these methods is the more feasible and convenient, particulail} 
foi determinations of the effect of dark adaptation on acuit) It will 
therefore be the only method consideied m connection with the tests 
to be discussed m this paper In the use of this method of determining 
acuity, the adaptation curves are obtained b) plotting against time of 
adaptation the intensity of light at which the given detail can be dis- 
criminated 

In order to show individual diffeiences in the ability to see or dis- 
criminate detail at low as compared with high illumination, a study was 
made of 61 observers, and m ordei to show the effect of daik adapta- 
tion on this ability and individual variations in this respect, a study was 
made of 21 observers The results of the latter study aie given m 
figures 1 and 2 In this study acuity was measured by determining the 
lowest intensity of light at which a suitable size of detail could be 
discriminated The lesults of both studies will be discussed latei m 
the papei 

2 The Amount and Speed of Daik Adaptation — In connection 
with the function of dark adaptation, two important points are pie- 
sented for testing the total amount, oi lange, of adaptation for the 
eye in question and the speed of adaptation, or the quickness with which 
the eye changes its sensitivity with change from dark to light and from 
light to dark Those intimately conveisant with the ocular needs of 
the night flyei say that the lattei of these two points is the more impor- 
tant In modern aviation, they maintain, what the night flyer needs 
more than anything else is the power to change his vision quickly from 
the illuminated cockpit and instrument panel to the outside world and 
back again In this connection it ma} be noted that the transition fiom 
the outside back to the cockpit does not present a serious problem. 
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because, as will be discussed later, light adaptation lakes place with 
much greater rapidity than daik adaptation What problem there is 
comes from the fact that until sufficient light adaptation has taken place 
a disturbing dazzle may be present In most cases, at medium intensi- 
ties this effect will disappear m a few seconds If necessary, a test for 
light adaptation can easily be devised However, m i elation to fitness 
for night flying it is peihaps well to point out again that neithei speed 



Time of Dark Adaptation (Mm.) 


Fig 1 — Curves showing the lowest intensity of light needed to discriminate 
a detail subtending one minute of Msual angle at the beginning of a period of 
dark adaptation and after fifteen, thirt}’’ and fort}-fi\e minutes, based on the 
highest, the lowest and the 25, 50 and 75 percentile \alues for a group of 21 
observers, aged from 18 to 28 years The intcnsit}’- of light is expressed in foot 
candles The distance between the limiting cur\es represents the total range of 
values for the group in question, that between the 25 and 75 percentile cur\cs, 
the middle 50 per cent range of ^alues The adaptation represented in these cur\es 
IS foveal 

nor amount of change m sensitnit} is as important as the place in the 
scale of sensitiMty at vliich the\ occui That is. it is quite possible 
that a candidate might ha\e a good range and speed of adaptation and 
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still a comparativel)'^ poor powei to see at low illumination both at the 
beginning and at the end of the period of daik adaptation Such a 
person would be obviously unfit for night fl>ing To be fit for night 
flying the candidate must have a noimal oi better than normal rating 
in power to see at low illumination at the beginning of the period of 
dark adaptation and throughout its course 

For an appioximate determination of the total amount, or range, 
of adaptation as measured by the light minimum foi the discrimination 
of detail, the test can be made at the beginning of the period of dark 
adaptation and at the end of some suitable interval, preferably fifteen 
or twenty minutes The curves, previously referred to, m figures 1 



Time of DarK Adaptation (Min) 

Fig 2 — Curves for 6 observers, aged from 18 to 28 years, showing the lowest 
intensity of light needed to discriminate a detail subtending one minute of visual 
angle at the beginning of a period of dark adaptation and at the end of five, ten, 
fifteen, twenty-five, thirty-five and forty-five minutes The intensity of light is 
expressed in foot candles The adaptation represented in these curves is foveal 

and 2 show the amount of adaptation that was obtained for 21 young 
healthy pairs of eyes A fairly good conception of the individual varia- 
tion in this result may also be had from these figures, although the 
curves in figure 1 were not plotted specifically to bring out this point 
For testing the speed of adaptation, one of the following methods 
may be used For the first two, alternate procedures are given for 
measuring the speed of adaptation in general, regardless of the purpose 
for which the measurements are to be used The second two are pre- 
sented as quick tests foi the acceptance or i ejection of candidates on 
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the basis o£ predetei mined ciitical values and foi the lating of those 
whose adaptation falls above or below the critical value 

In method A the amount of light lequired to disci iminate the test 
object IS determined at the beginning of the period of dark adaptation 
and again at the end of some interval sufficiently long to cover the 
greater portion of the peiiod of rapidly changing sensitivity, for 
example, at the end of ffie minutes Either the total change m result 
that has occurred m this time or the average rate of change, i e , the 
total change divided b}^ the time, can be taken as the index of the speed 
of adaptation In this method the time of adaptation is fixed and the 
amount of light required to discriminate the test object is detei mined 
at the end of that time 

In method B the amount of light requiied to discnmmate the test 
object IS detei mined at the beginning of the period of dark adaptation, 
and then the time that must elapse until the discrimination can be made 
at an intensity of light of a pi edetermined critical value is measured 
Again, the change m result divided by the time lequired to obtain this 
change may be taken as the index of the speed of adaptation In this 
method the illumination of the test object is fixed and the time lequired 
to attain the sensitivity needed for the disci imination of the test object 
IS measuied 

With method C, m case a ciitical value has been detei mined m 
pieliminary work for the time of adaptation needed to discnmmate the 
test object with a given amount of light, the disci imination lequiied 
may be attempted at the end of that lntel^al If the discrimination 
cannot be made, the candidate is ruled out If, ho\^evel, a lating of 
candidates who have failed is wanted, then lating can be determined 
by deci easing the difficult} of the task set for disci imination, that is, 
by increasing the intensity of illumination of the test object Likewise, 
if a lating is v anted of candidates whose speed of adaptation is gi eater 
than that indicated by the critical ^alue, this rating can be determined 
by inci easing the difficulty of the task, that is, by deci easing the intensity 
of the test object In this method both the time and the task set for 
disci imination aie fixed, and it is detei mined whether the candidate can 
meet the lequirement 

In method D the task set for discrimination may be given a pre- 
determined value and the time required to attain this value measured 
diiectl} This time may then be compared vith a predetermined critical 
time Oi the alteinatne proceduie may be used, that is, the time of 
adaptation may be set at a predetei mined ^alue and the amount of light 
required to discnmmate the test object determined at the end of this 
time The result ma} then be compared vith a predetei mined critical 
\alue From these results the candidate ma} be rated mereh as meet- 
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ing the requirement, inoie than meeting the lequirement or failing to 
meet the requirement, or, if desiied, the lating can be made quantitative 
With respect to these methods, the following comments may be 
offeied (a) Methods C and D can be used only on the assumption 
that all the candidates tested have good power to see at low illumination 
while still light adapted, that is, at the beginning of the period of dark 
adaptation The night fl}er should have normal or better than normal 
ability to see objects the instant he looks fiom the cockpit to the outside 
world, as well as normal or better than normal power to increase this 
ability as dark adaptation is prolonged Obviousl}- the point should be 
tested, not assumed, that is, the test should be made at the beginning 



Fig 3 — The Ferree-Rand projector and a diawing of its optical sj'stem This 
instrument can be used for testing visual acuity and errors of refraction and for 
determining the light minimum for the discrimination of detail 

as well as at the end of the peiiod of daik adaptation selected, as is 
done in methods A and B Methods C and D have been considered 
here only because they are of the type that has been suggested by other 
writeis and was used during the World Wai for testing the light sense 
(&) When the intensity of light on the test object is fixed and the time 
required to discriminate the test object determined, a seiious objection 
IS encountered if the method is used for more than a shoit period of 
adaptation To lequiie the obseiver to attempt to hold a state of fixa- 
tion of the e^e for any consideiable length of time induces an oculai 
condition that is detiimental to the purpose of the test, and unless the 
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observation is continuous an exact mcasuiement of the time cannot be 
made Any one who has e\ei lead a photometer knows that a few 
seconds of staling at the test held will obliterate somewhat the differ- 
ence 111 biightness m the surfaces compared In other woids, a hxed 
eye quickly loses its sensitivity to difleiences m brightness A single 
ocular movement or blink will lestoie the sensitivity that is lost by 
seveial seconds of hxed exposuie It is almost impossible to stand- 
aidize the oculai movements and blinking that will occur m from three 
to hve minutes The candidate who takes his task most seriously and 
gives the steadiest hxation will lecovei his sensitivity most slowly In 
fact, if it were possible to rule out blinking and ocular movement he 
w'ould lose rathei than lecover the powei to discriminate differences in 
brightness It does not take long, paiticularly under low illumination, 
to stare out small diheiences m brightness in the test held and the 
details foimed by these diffeiences A hxed e 3 '’e, or an eye that is 
as nearly as possible motionless, in the dark soon passes into an abnor- 
mal condition of inability to make objectne discriminations, owing in 
pait to the masking inhuence of a great \ariety of subjective visual 
phenomena Ocular movement operates stiongly to prevent these veil- 
ing phenomena, a single movement often bunging out in strong relief 
differences in brightness and details that have been completely obscuied 
A hxed eye is never a sensitive eye, and the best way to obtain high 
sensitivity and at the same time to standardize sensitivity is perhaps to 
move the eye quickly before each obseivation In geneial, therefore, 
experimental methods or test conditions requiiing unduly long periods 
of hxation of the eye should as far as possible be avoided 

t 

THE TEST INSTRUMENT 

A satisfactory instiument for making these tests is the one we 
devised, as already stated, for the use of the navy during the World 
War ^ It has been called an acuity projector A photograph of the 
commercial model and a diawang of the optical system are given in 
hgure 3 The instrument has the following features and advantages 

1 It IS small, compact, easy to operate and conveniently portable 

2 It can be used either to illuminate a punted test chait or to 
project the image of a test chart or test character on a blank screen 
Means are provided for focusing for distances langing from 10 to 20 
feet (fiom 304 to 609 cm ), images being given in each case of the 
size correct foi that distance 

1 Ferree, C E , and Rand, G Visual Acuity at Low Illuminations Appa- 
ratus and Results, Tr Am Ophth Soc 17 370-395, 1919, Lantern and Apparatus 
for Testing the Light Sense and for Determining Acuity at Low Illuminations 
Am J Ophth 3 335-341 (Alay) 1920 
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3 It IS piovided \Mth a means foi vaiying the intensity of illumina- 
tion of the test objects over a wide lange without changing the coloi 
01 composition of the light oi the size, shape oi location of the illumi- 
nated aiea This means consists of an ins diaplnagm located as close 
as possible to the back oi the fiont suiface of the projection lens, so 
that it cuts unifoimly each cone of light that is focused to foini the 
vanous points in the projected image It is because of this position of 
the diaplnagm that it cuts down unifoiml} the light in the image with- 
out changing its size, shape oi location 

4 It not only delivers the light to the test surface in \aiiable 
amounts as desiied but measuies the amount dehveicd That is, it is 
piovided with a scale fiom nhich the amount of light delivered can be 
lead or easily denied 

5 We have devised an attachment foi changing the size of the test 
object in continuous senes without changing its intensity of illumina- 
tion It provides means foi changing independently of each other both 
the intensity of the illumination and the size of the test object in con- 
tinuous senes The attachment, hoiievei, is not fuinished at this time 
with the commercial model 

6 The instrument is piovided Mith the best type of test object 
kiioiMi to us foi standaidizing the testing and lating of acuity It is 
proMded also with a complete auxiharj equipment for testing errois of 
lefraction This equipment includes the two most sensitive tests foi 
astigmatism knowm to us at this time, a ladial line chart at high illumi- 
nation and a rotatable double-bi oken circle at low illumination Furthei, 
because of its contiol of intensity the instrument provides a sensitive 
means of completing the coirection foi any tjpe of lefiactne enoi at 
low”- illumination, and not only does it piovide a sensitive and highly 
accuiate means of testing for errors of refi action, but it is said by many 
authorities to furnish the quickest means knowm to them of completing 
a refractive coirection 

7 It has the gieat convenience and advantage that all the changes 
and operations requiied for the test can be made by the examiner wuthin 
easy reach of both the peison tested and the tiial case when a trial case 
IS used 

8 It does not requiie the use of auxiliaij'^ chaits All the test 
chaiacteis and test objects can be prepaied in the foim of lantern 
slides, wdiich can readily be kept clean and stoied in a small space The 
use of lantern slides permits of the employment of a great variety of 
test material without undue inconvenience in using and storing It also 
peimits of less opportunity foi the memoi ization of the test material 
by the person tested Fuithermoie, it permits of the convenient rota- 
tion of such test objects as the broken circle, the double-bi oken ciicle 
and the illiterate E 



rERREE-RJND— FITNESS FOR NIGHT FLYING 


67 


The instrument makes it possible to deteimme acuity and the cuive 
of dark adaptation as measuied by changes in the amount of light 
requned to disci immate the test object undei the piecise conditions of 
measurement and control that aie needed m making standard determina- 
tions Some of the conditions are 1 The determinations may be made 
at constant and repioducible intensities of illumination from very low 
illumination to the biightness equivalent of 100 foot candles on an 
01 dinar} chait 2 The mtensit} of light delnered may be read directly 
01 readily derived fiom the scale of the mstiument 3 All instruments 
aie carefull} standardized befoie the} aie deliveied to the customer 
4 The best type of test object known to us for standaidizing the test- 
ing and latmg of acuity has been adopted The test objects furnished 
by us ha\e been constiucted with gicat accuiacy, and caie will be taken 
that a high standaid of umfoimity is maintained in all test equipment 
and mateiial 5 The test equipment and mateiial are put out in such 
a foim that the} ma} easily be gnen piopei caie and deterioration may 
be pi evented This is impoitant if consistency of result is to be 
obtained o\ei a peiiod of time 

THE TEST OBJECT 

In any standard lating of acuity oi m any test involving a standaid 
rating of acuity or a coiiect and high repioducibihty of lesult, the type 
of test object and the type of judgment lequiied aie of fundamental 
and paramount impoitance — of greater impoitance than any acuity 
instrument oi piojectoi With lespect to the testing of acuity, it is 
absolutely essential to understand in the beginning that a correct test 
cannot be made unless a correct test object is used It is for this 
reason and because high sensitivity and high reproducibility of result 
are required in the type of experiments consideied here that space will 
be given to a discussion of the type of test object that should be 
employed A further important lequireinent in the choice of a test 
object is that it can be presented as many times as may be needed with- 
out dangei of memorization by the person tested None of these lequiie- 
ments can be satisfied by the test objects of the capital letter type 

After many years of pielimmary study and experimentation, we 
have adopted the double-bi oken circle as the best test object for the 
standard measurement and rating of acuity Test objects of the broken 
circle type satisfy extremely well all the essential requiiements of a 
good test object for use m every way in which such an object may be 
used 1 The task set to the judgment is ideally simple, yet the resolving 
power m the different meridians is tested remarkably well That is, 
when there is an inequality of resolving power m the different meridians, 
the effect is to give a false location to the opening or to produce the 
appearance of openings where they are not 2 When a sufficient num- 
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bci of positions IS used, the lesults of the test afford directly a great 
deal of information as to the coirectness of focusing in the diffeient 
meiidians Ihe test series has therefore considerable analytic as well 
as geneial merit 3 The bioken circle, particulaily when it is used in 
connection with vaiiable illumination, as described in our former 
papers, = is a most excellent test object for the detection of astigmatism 
The combination with vaiiable illumination affords the most sensitive 
test foi astigmatism we have as yet had the opportunity to tiy 4 When 
used 111 positional series the test object provides an ideal objective check 
on the judgment and one that is effective for children and illiterate 
subjects 5 The broken ciicle is exceptionally well suited for the con- 
struction of a rating scale There is but one type of detail, the break in 
the circle, to be discriminated, and the form of the test object is such 
that this detail can be easily measured and accuiately and easily con- 
structed in accoid with this scale 6 As vas noted m former papers,' 
test objects of the type of the broken circle show greater sensitivity and 
give higher reproducibility of lesult than other test objects commonly 
used, such as the Snellen letters oi the lettei E 7 The broken circle, 
particularly if a rotatable test object is used, can be presented as often 
as may be desiied in an experimental senes without danger of memoriza- 
tion This featuie, as alieady indicated, is especially important in work 
of the kind discussed here, namely, the testing of the ability to discrim- 
inate detail at low illumination and of the effect of dark adaptation on 
this ability 

As compared with the Landolt ciicle, oi the circle with a single 
break, the ciicle with the double break has the following additional 
advantages 1 The tw'o openings, 90 degrees apart on the arc of the 
circle, provide a more sensitive and a more correct test of the resolving 
powei of the refracting medium than is provided by a test object wnth 
a single opening 2 There is the fuithei advantage that the test in 
both meridians can be made simultaneously Simultaneous compaiisons 
are always to be preferied to successive comparisons, particularly when 
the test IS made in the absence of cycloplegia When the test is made in 
the absence of cycloplegia, this feature is of great service in preventing 
what is knowm as selective or meiidional accommodation 3 The open- 
ings may be turned in double the number of directions with a given 

2 Ferree, C E , and Rand, G (a) Visual Acuity at Low Illumination and 
the Use of the Illumination Scale for the Detection of Small Errors in Refraction, 
Am J Ophth 3 408-417 (June) 1920, (t) Sensitivity of the Illumination Scale 
for Determining the Exact Amount and Placement of Correction for Astigmatism, 
ibid 4 22-27 (Jan ) 1921 , (c) The Testing of Visual Acuity II The Compara- 
tive Merits of Test Objects and a New Type of Broken Circle as Test Object, 
ibid 17 610-618 (July) 1934 

3 Ferree and Rand 
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numbei of positions of the circle The testing of the resolving powei 
m double the numbei of meiidians for any position of the circle is of 
special ^ alue in the ineasui ement of dark adaptation by the acuity method 
because of the small amount of time that is available for making each 
determination It is also of advantage in the ordinary work of testing 
acuit) and of constructing charts for this purpose In constructing 
charts, foi example, only half the number of objects of the same size 
is required, and theiefoie double the number of sizes can be used with- 
out inci easing the dimensions of the chart Fuither, the chait can be 
used as readily upside do^^ n as right side up, so that the effect is given 
of doubling the number of positions of the openings and changing the 
order of their presentation It is of great advantage too in our special 
test for astigmatism based on the use of the broken circle in conjunc- 
tion with a variable intensity of illumination By the use of two breaks, 
or openings, m the circle the time lequired for making this test is 
reduced one half 

The double-broken circle is furnished with our acuity projector both 
as a single rotatable test object and m the form of an acuity chart 
Some of the advantages of this chart are 1 The test objects have 
been constructed with great accuracy In the chart furnished by us, 
measurements were made to 1/1,000 inch (0 00025 mm ) by means of 
a micrometer comparator Similar measurements made on capital letter 
charts now in use showed errors in construction amounting sometimes 
to as much as 25 per cent 2 More than twice the number of sizes of 
the test object ordinarily used in charts of the capital letter type are 
provided, so arranged as to permit of the optional use of the extra sizes 
3 In the charts in common use there is a deficiency not only in the 
number of sizes used but m the distribution of sizes with respect to 
adequate provision for eyes of poor and better than medium vision 
and with respect to the variation in acuity with age and intensity of 
illumination Due care has been taken in the construction of our chart 
to remedy this deficiency as far as is feasible 

Charts of the capital letter type do not satisfactorily meet even the 
most fundamental requirements of a measuring scale The construc- 
tion of a measuring scale presupposes the selection of a unit, or portion 
of the thing to be measured, that is maintained equal m value or mag- 
nitude throughout the scale The capital letters present a multiplicity of 
units, one for each letter used in the series In such a situation com- 
parison and evaluations are difficult and numerical ratings impossible 
Can any one say that in a chart the task set by a first line which, for 
example, contains only the letter L sustains any known relation to that 
set by a second line which contains the letters T and E or to that set 
by any other line? In different charts the series consists of seven, 
fourteen, eighteen or twenty different letters of the alphabet distributed 
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m various ways in the difleient lines The situation is fuither compli- 
cated by the fact that the numbei of letters used in the different lines 
may vary from one to eight oi nine Thus, considering the individual 
letteis m tlie line oi the line in toto as a division of the scale, the situa- 
tion IS hopeless for the purpose of numeiical comparison or measure- 
ment The use of such a plan m the consliuction of a scale of physical 
magnitudes would receive scant consideration, and the test letters as 
such aie, it vill be remembered, ph3sical magnitudes and can be tieated 
as physical magnitudes Any attempt to tieat the lines of letters on the 
chait as divisions in a subjectue scale would requne an enormous 
amount of empiiic calibration, an amount that has thus far been found 
to be prohibitive in any depaitment of sensory woik Considering the 
test characteis as physical magnitudes, it is obrious that much greater 
possibilities for rating and measurement are at one’s command with the 
use of a single w^ell selected object of the sizes wanted With such an 
object, w'hen all other factors that affect one’s pow-ers of discrimination 
are held constant, a fairly good approximation to a correct numerical 
rating and a comparative measurement may be made 

Further, in the case of charts of the capital letter type the judgment 
is in terms of recognition instead of discrimination of detail, and it 
necessarily has to be because of the type of test object used To be 
lecognized objects need not be seen clearly The results obtained aie 
thus not m terms of the function tested and sustain an indeterminate 
relation to that function In the use of test objects of the tj^pe of capital 
letters it would not be easy to make a judgment m terms of one or more 
critical details of uniform and measured size The judgment m terms 
of recognition is inherent m this type of test object 

In previous papers ^ we have discussed and demonstrated the effect 
of vaiious factors in the deteimination of acuity We have not, how^- 
ever, as yet shown the effect of type of judgment, and it is not oui 
intention to do that here m detail We wish here meiely to note the 
factor and to give some slight indication of the magnitude of its 
importance For example, a comparison of the ability to discriminate 
the opening in a broken ciicle accurately constructed to the one to five 
minute scale and the ability to recognize the letter E accurately con- 
structed to the same scale (a favoiable letter for this constiuction) 


4 Ferree, C E , and Rand, G (a) The Effect of Increase of Intensity of 
Illumination on Acuity and the Question of the Intensity of Illumination of Test 
Charts, Am J Ophth 6 672-675 (Aug) 1923, (b) The Testing of Visual Acuity 
I Factors in the Sensitive Use of the Test for the Detection of Errors of Refrac- 
tion ibid 17 29-36 (Jan) 1934, (c) III Types of Test Field and a Projection 
Apparatus, ibid 17 1147-1150 (Dec ) 1934, (d) Age as an In’P°"tmit Factor in the 
Amount of Light Needed by the Eye, Arch Ophth 13 212-226 (Feb ) 1935 
((?) footnote 2c 
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showed a dilleicnce in the lating of acuity of the older of 15 per cent, 
the lating being that much highei when made with the letter E This 
dilTeience can be consideied to be due almost if not entirely to differ- 
ence in the type of judgment 

It may fuithei be noted that the test of power to recognize belongs 
of necessit} dominantly to the class of what are called specific perform- 
ance tests, not to the class of basic tests of capacity, that is, the result 
\m11 Aaiy with the object that has to be recognized Foi example, as 
already noted, equal powei is not had foi the recognition of different 
capital lettcis, e\en ^^hen these letters aie constructed to the same 
scale Fuithci, this pouei will not be the same for other objects as for 
capital letters ObMOUsly, the powei to recognize varies both with the 
type of object and with the individual peison over and above the poA\er 
to disci iminate detail 

While it may be worth while to test the powei of recognition m a 
rating of human capacities, the test has to be made foi each object 
separatel) The lesults obtained for no one object alone can be taken 
as measuimg the indnidual’s power to recognize Because of the low 
tiansfer value of the lesults obtained, little general importance is 
usually asciibed to such tests and they are used no moie than can be 
helped m a piogram of testing It can thus readily be seen that it is 
w rong to make the basic test of vision m terms of the power to recog- 
nize and not veil to substitute a test of the power to recognize for a 
basic test of vision Fiom the standpoint, then, both of correctness of 
principle and of reproducibility of result fiom peison to peison and 
from time to time with the same peison, a type of test object should 
be employed with vhich the judgment of power to discriminate detail 
not only can be conveniently used but is requned 

It IS clear that the greatest possible care should be exercised in the 
selection and the construction of characteis which are to be used for the 
testing of visual acuity The test objects and the test characters, not 
the projector or other means of piesenting them, are the foundation 
of the test With charts constructed in a hit or miss fashion — some 
made up of authentic Snellen letters, some made up of capital letters 
not constructed to meet the one to five minute requirement of the 
Snellen scale and not of the same order of discriminability in different 
charts, some made up of other types of test object and all too often 
inaccurately constructed as to size — ^the situation in acuity testing is 
chaotic Is it any wonder that m the air service, army, navy and com- 
mercial, and in many similar fields the complaint is made that tests 
conducted at different stations and at different times do not give the 
same rating of acuity^ It is a recognition of this situation that leads 
to the appointment of committees for the standardization of test charts 
That these committees have to be appointed over and over again is due 
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laigely to the fact that a propei lating scale can never be obtained with 
capital letters as test objects 

In stating lesults, must one always be required to give a detailed 
specification of the kind of chait used, or should not the endeavor be 
made to get a test object and a test chait that best satisfy the require- 
ments of a rating scale and adopt and use them as standard? Foi the 
test object \\e have lecommcnded the double-bioken ciicle, the critical 
details of which, the ti\o breaks m the circle, can be constructed to 
meet absolutely the one minute requuement for such details 

In the use of the equipment lecommended for measuring the eye’s 
ability to see at loi\ illumination and its power of dark adaptation, 
either the slide containing the double-broken circle test objects of dif- 
ferent swes or the single lotatable test object may be employed As a 
routine test foi fitness for night flying wc strongly recommend the use 
of the single rotatable test object 

THE PRELIMINARY LIGHT ADAPTATION OP THE EYE 

One of the most discussed points in the study of dark adaptation 
or of its effect on any of the visual functions is the standardization of 
the preliminary light adaptation This standardization consists in the 
choice of the intensity of light and the time the eye is to be exposed 
to It before any of the determinations of the sensitivity of the eye in 
the dark are made The tendency m general is to choose a longer time 
of preexposure than is needed in most cases to standardize the sensi- 
tivity of the eye This tendency is due to the fact that the choice is 
usually based on a knowledge of dark adaptation alone Investigation 
shows that light adaptation takes place much faster than dark adapta- 
tion In a later paper the results of a study of light adaptation will be 
published, including curves for a compaiison of dark adaptation and 
light adaptation These results show (a) that in general light adapta- 
tion takes place much faster than dark adaptation, (&) that light adap- 
tation takes place rapidly for the first few minutes and then slowly, 
soon becoming negligible unless long periods of adaptation are com- 
pared, and (c) that the sensitivity Avliich was gained m twenty-five 
minutes of dark adaptation after three minutes of exposure to the pre- 
exposure field of oui instrument for testing the light sense,® which 
instrument was used in obtaining the results, was lost in three minutes 
of subsequent exposure to the same field and that the further loss of 
sensitivity by exposure to this field was comparatively little, becoming 
negligible after five or ten minutes The rapid loss of sensitivity at 
the beginning of light adaptation is shown by the fact that in the first 

5 Ferree, C E , and Rand, G A New Type of Instrument for Testing the 
Light and Color Sense, Am J Ophth 14 325-333 (April) 1931 
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fifteen seconds, the intenal lepiesenled by the neaily vertical section 
of the cune, the light minimum was increased moie than 100,000 pei 
cent Foi the fiist five minutes, the mter\al repiesenting the section 
extending just beyond the knee of the curve, the inciease was 227,173 
per cent, foi the second five minutes, 34 per cent, for the thud five 
minutes, 4 pei cent, foi the fouith five minutes, 5 pei cent, and foi 
the last five minutes, 1 pei cent 

We can pei haps best discuss the question of preadaptation, or pre- 
cxposuie, b}’’ giMiig some of oui own expeiiences When we devised 
our instrument for testing the light sense, for example, oui thought 
nas to provide in the mstiument a pieexposuie field the intensity of 
which could be controlled and made constant foi all time and at all 
places Whethei this could be consideied to give sufficient light adapta- 
tion, we did not at that tune know We began our work with the instru- 
ment by allowing twenty minutes of preadaptation m a room with white 
walls and ceiling, illuminated to a given intensity with well diffused 
light, the observei reading fiom a page the intensity of which was 
also measuied and kept constant The observei was then taken into 
the dark room and located in position at the instrument as quickly as 
possible Fiiithei to slandaidize the sensitivity of the eye, three minutes 
of exposure w'as then given to the preexposure field of the mstiument 
before the test was begun These conditions were found to give a wide 
range of dark adaptation and a high repioducibihty of result with all 
our subjects except those wdio had been confined for some days in a 
daikened room For them a longer peiiod in the light loom was needed 
In later work we found that unless the obseiver had been confined foi 
some time in a daikened room, the use of the three-minute preexposuie 
alone gave no difference in the adaptation curves, except possibly in 
respect to the initial determination of the light minimum and the value 
obtained at the end of the first minute of dark adaptation For tests, 
therefore, in which the results foi the fiist minute are not important, 
and perhaps for all tests, a preexposure of from thiee to five minutes 
to the illuminated field of the instrument should be sufficient unless the 
observer has previously experienced some unusual situation with respect 
to adaptation, that is, has been exposed for a considerable length of 
time to high intensity of light, as might be the case if he was brought 
in directly from the flying field or had undeigone a considerable period 
of dark adaptation Similarly, therefore, we consider that a pre- 
exposure of from three to five minutes to the intensity of illumination 
selected for this purpose should be adequate in all cases for the 
determination of acuity in dark adaptation unless there has been some 
unusual situation with respect to adaptation, such as one of those men- 
tioned In any event, it should not be difficult for the individual examiner 
to determine for himself whether or not the preexposure is adequate 
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in ail} situation that may anse In determining this point, repio- 
ducibihty of result is of course an impoitant consideration In this 
connection it should he lemembered too that deteiminations of acuity 
in dark adaptation will not be affected as much by the length of the 
preexposure to light as w'ould deteiminations of the light minimum 

RCrRESLXTATIX E RESULTS 

As we have aheady stated, the Feircc-Rand acuity projector was 
devised especially for the testing of Msual fitness for the lookout seivice 
at night on the bridge of a battleship We recommend it as being equally 
w^ell suited foi the testing of night flyers The following results may 
be legarded as representing the type of work that may be done wnth 
this instrument 

In a test made by us of 61 obseiveis all under 28 }ears of age and 
all rating 6/4 by the comentional acuity test w'llh 5 foot candles of 
liglit on the test chart, 13 per cent lated less than 6/6 wnth 0 55 foot 
candle and 33 per cent less than 6/6 w ith 0 2 foot candle The acuity 
of the remaindei was 6/6 or better at these illuminations If speed in 
the use of the eye at low^ illuminations is added to the requirement, the 
scattei IS much gieatei still The amount of time required just to dis- 
criminate one minute of visual angle by this group of obsen'’ers, w4io 
were all put in the same class by the acuity test at 5 foot candles, covered 
a range fiom fastest to slow'est of 1 333 per cent at 0 55 foot candle 
and 1,443 per cent at 0 2 foot candle These a allies are cited here to 
show' that a greater differentiation of obseners wnth respect to acuity 
w'lll be had if the test is made at low illumination 

The curves in figuie 1 are representative of the type of w'Oik that 
may be done m studying dark adaptation wnth the instrument Foi this 
w'ork 21 observers w'ere used, ranging in age from IS to 28 yeats and 
all rating 6/4 by the conventional acuity test at 5 foot candles For 
these curves the amount of light was determined that w'as needed for 
the subject to disciiminate the opening m a broken circle turned m 
different directions This opening subtended one minute of visual angle 
at the eye The amount of light required for the discrimination was 
determined at the beginning of the peiiod of dark adaptation and at 
the end of intervals of fifteen, thiit}' and forty-five minutes There 
w'as of course some variation in the time consumed in completing a 
determination Because of this the results obtained at the beginning 
of dark adaptation show a greater vaiiation than those obtained later 
in the adaptation process, since the exact time at ivhich the determina- 
tion IS completed exerts a greater influence on the results obtained at 
the beginning of the period, w'hen the rate of change of sensitivity is 
at its maximum In conducting the test care was taken to reduce this 
variability to a minimum In figure 1 are given the adaptation curves 
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deined fiom tlie higliesl, the lowest, the 50 peicentile (median), the 
25 peicentile (fust quaitile) and the 75 peicentile (thud quartile) 
^ allies at each peiiod tested The distance between the limiting cuives 
lepiesenls the total lange of values, and that between the 25 and 75 
peicentile cuivcs, the middle 50 pei cent lange of values The amount 
of light needed to disci iminate the test object expiessed m foot candles 
IS plotted along the veitical cooidmate and the time of adaptation in 
minutes along the hoiizontal cooidmate 

An examination of the data shows that the scatter in the results at 
the beginning of the peiiod of daik adaptation and at the end of 
fifteen, thiit} and foity-five minutes of adaptation averages for the 
entne gioup 800 pei cent and for the middle 50 pei cent of the gioup 
159 pel cent It should be lemembeied, however, that none of the 
obseivers was above 28 yeais of age Much gieatei individual differ- 
ences vould be expected had older obseiveis been included m the 
gioup 

In figuie 2 individual cuives foi six of the observeis aie plotted 
for inter\als of five, ten, fifteen, twenty-five, thiit 3 '’-five and forty-five 
minutes of adaptation 

It will be noted in figures 1 and 2 that for the gieatei number of 
obseivers the light minimum for the disci imination of detail was lowest 
at the end of fifteen minutes of dark adaptation and that in some cases 
It even inci eased if the senes was continued beyond this time The 
increase m these cases was doubtless due to fatigue of the muscles of 
adjustment and to other physiologic disturbances, that is, in the case 
of observeis moie susceptible to these influences, the loss in power to 
discriminate detail moie than compensated foi the slight gam m sensi- 
tivity to light after the first fifteen or twenty-five minutes In this 
connection it may be noted that the musculai stiam imposed by determin- 
ing acuity is much greater at the minimum illumination than at the 
illumination oidmarily employed Even with a rest peiiod of five or 
ten minutes between determinations and an interval of two seconds 
between the individual obseivations making up one determination, notice- 
able fatigue was present at the end of a senes lasting forty-five minutes 

In relation to the pioblem m hand, fitness for night flying, it may 
be of interest to note certain characteristics of the curves shown in 
figure 2 Cuives I and II are the only ones that make a satisf actor) 
showing on all points that are important with respect to fitness for night 
flying, namely, superioi rating m power to see at low illumination both 
at the beginning and at the end of the peiiod of daik adaptation and a 
normal or better than normal latmg as to amount and speed of adapta- 
tion The remaining curves are defective with respect to some oi all 
of these points Curves III and IV, for example, show only a medium 
and curve V a pool rating in powei to see at Ion illumination at the 
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beginning' of the period of dnik adaptation, while cur've VI shows a very 
poor lating in power to see at low illumination, not only at the beginning 
of dark adaptation but throughout its entire couise 

A routine: test or titness roR night flying 

If a more specific recommendation were wanted for a routine test 
of fitness for night flying, the following one might be suggested After 
a suitable period of adaptation, perhaps from three to five minutes, to 
an intensity of light selected for the purpose, the adaptation light should 
be turned off and the minimum light at wdnch the test object can be 
discriminated determined with the projector In making this determina- 
tion one should start the intensity low' and increase it quickly until the 
discrimination can just be made As an objective check on the judg- 
ment the obser\ei is reqinied to state the direction in w'hich the hvo 
openings of the test object aie turned, and as a means of preventing 
the learning of these directions, the opening may be rotated into any 
position within 360 degrees After tw'O, three or fi\e minutes of adapta- 
tion, the deteiinination is repeated Fiom the results may be determined 
the minimum amount of light required to discriminate the test object 
w ith the light-adapted eye, the rate of change in this amount for a given 
period of dark adaptation and the amount at the end of this peiiod 
This would seem to gne the most important information needed, namely, 
the power of the light-adapted eye to see objects at low' illumination, 
the power that is acquired after a selected period of dark adaptation 
and the rate of change in this pow'cr as affected by dark adaptation 
This information would enable the examiner to exclude eyes defective 
in pow'er to see at low' illumination w'hen either light adapted or dark 
adapted (e g, eyes affected by hemeialopia or avitaminosis) and to 
select the best of the normal eyes 

For deciding which is the best of any set or numbei of test methods 
under consideration, either of the following pioceduics may be used 
(a) Two groups of aviatois may be selected for examination, one 
whose success in night fl) ing has been pi oved and the other whose 
unfitness has been demonstrated The test w'hich shows the w'ldest 
diffeience in lesult between the tw'o groups should be considered as 
the most sensitive and significant (b) All entering candidates who 
have passed the other tests of ocular fitness for aviation may be tested 
and the results of the test compaied w'lth their subsequent success in 
night flying 

Critical values to serve as a standard of reference for the acceptance 
and the rejection of candidates for night flying may be obtained from 
the results of either of these pioceduies With the fiist, separate dis- 
tribution curves may be plotted from the test data obtained for the 
successful and the unsuccessful night flyeis, and from the overlapping 
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aiea of these cunes lesults may be chosen ^vhlch shall be accepted as 
boideihne oi ciitical With the second, a distiibution curve may be 
plotted from the test data obtained for all the entering candidates who 
ha\e passed the othei tests of ocular fitness for aviation, and on the 
basis of this cune a ceitam peicentage of candidates may be selected 
as best qualified for night flying The selection thus made may be 
impioved by checking against subsequent records m night flying, and 
the critical values may be revised accordingly On the basis of our 
meager data we might hazaid the suggestion that for a detail of one 
minute of visual angle (size for 20/20 vision, Snellen scale), 01 foot 
candle might be taken as the critical value at the beginning of the 
period of dark adaptation and 0 05 foot candle at the end of five minutes 
of adaptation Of the six observers repiesented m figure 2, 2 would be 
acceptable m terms of this criterion 

COMPARISON or VISUAL ACUITY AT LOW ILLUMINATION AND 
LIGHT SENSE AS A MEANS OE TESTING 

1 Foi testing sensituity to light under any condition of adaptation, 
the test of the light sense is of couise the direct measure 

2 For testing the power to disci iminate detail in objects at any 
intensity of light or under any condition of adaptation, the acuity test 
IS the direct measuie 

3 Foi determining the amount, or range, and the speed of dark 
adaptation and foi determining individual differences m these respects, 
the test of the light sense when made with our instrument has much 
greater sensitivity than the test for acuity and greater feasibility as well 
As the night flyer is required to discriminate not only faint light and 
faint differences in light but detail m objects, perhaps both methods are 
needed 

4 The power to discriminate differences in light and brightness is 
an important factor in the power to discriminate detail in objects, but 
so far as we know it is not the dominant factor The dominant factor is 
discrimination of space The effect on the power to disci iinmate detail 
in objects cannot, then, be inferred quantitatively from any change, varia- 
tion or difference m the light sense 

5 The power to discriminate detail at low illumination is strongly 
affected by age, much more strongly than the power to sense light The 
acuity test at low illumination, therefore, offers greater possibilities for 
detecting visual unfitness due to age than does the test for the light 
sense 

6 The refractive condition, the space sense, the light sense and the 
power of daik adaptation are all factors influencing the results obtained 
with the acuity test at low illumination The results for this test are 
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therefoie subject to gi eater niegulanties and variations than those 
obtained uith the test of the light sense In the test of the light sense 
w ith our instiumcnt, it ^MlI be lemeinbeied, all defects in the foimation 
of the image on the retina aie piactically eliminated by the use of a 
small pupil m the eye piece 

/ In respect to the light sense the eye is compounded of two, a 
day-seeing eye and a night-secmg eye, modified to suit the combined 
function Roughly speaking, the fo\ea, provided with a highly 
de\ eloped space sense and a comparativcl} low powei of daik adapta- 
tion, may be regarded as the day-seeing component and the paracentral 
and midregions of the retina, provided ^\lth a pooicr space sense and a 
high power of dark adaptation, as the night-seemg component With 
the test of acuity it is the fo\eaI pait of the letma that is tested With 
the test of the light sense a much larger area of the retina may be 
examined For oui instiumcnt this aiea ranges from near zero to 36 
degiees The stimulus customarily used by us subtends 3 by 10 degrees 
of arc at the eje and is made lotatablc to proMde an objective check on 
the judgment 

A conclusion as to vhich method is preferable for the testing of 
night flyers will ha\e to depend on the results that are obtained m the 
use of these two methods in the actual testing of night flyers wath the 
equipment now available 

SUMM \R\ 

In determining fitness for night fl3mg, important functions to be 
tested are (o) the ability to see at night and at low illumination and 
the efliect of dark adaptation on this ability and {h) the amount and 
speed of dark adaptation In the latter function, the speed of adapta- 
tion seems to be more important than the amount The night flyer 
needs especially the power to change his vision quicklj'^ from the 
illuminated cockpit and instrument panel to the outside world and back 
again Normal or better than normal sensitivity m light adaptation is 
of course also important The eyes that aie needed for night flying 
are the best of what might be called the normal group, that is, of those 
that have both good dark and good light vision More important than 
speed and lange of adaptation, however, is the place in the scale of 
sensitivity in which the change occuis That is, it is quite possible that 
a candidate might have a good range and speed of adaptation and still 
a poor power to see at low illumination both at the beginning and at 
the end of the period of daik adaptation Such a person would be 
obviously unfit for night flying To be fit for night flying the candidate 
must have a normal oi better than normal latmg in powder to see at 
loiv illumination at the beginning of the peiiod of daik adaptation and 
throughout its couise 
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Two functions are ln^olved in the ability to see, namely, the ability 
to sense light, oi to disci iminate diffeiences in light and biightness, 
and the ability to disci iminate detail, oi what is commonly called visual 
acuit} Eithei of these may be used in testing the ability to see at low 
illumination and the effect of daik adaptation on this ability Tests 
aie desciibed in wdiich Msual acuity at low illumination is used for 
this puipose and foi testing the amount and speed of dark adaptation 
A special test of fitness foi night flying, which is sufficiently quick and 
comenient foi use m loutine testing, is lecommended, and a procedure 
IS discussed for pioving the significance of the test and for determining 
the critical values to be used in accepting oi i ejecting candidates for 
night fljing A suitable instiument and test object® are recommended 
and then ad\antagcs foi making the test briefly discussed A compari- 
son IS made of the meiits of visual acuity and those of the light sense 
as a means of testing fitness for night flying 

6 The following studies ha^e been made with this instrument and test object 
at the School of AMation l^Iedicinc, Randolph Field, Texas, under the direction 
of Major John M Hargreaves Allman, T L, and Jenkins, PH A Test for 
Night Visual Efficiency, Flight Surgeon Topics 2 40-46 (Jan ) 1938 Hargreaves, 
J M A Test for Nocturnal Visual Efficiency, ibid 2 74-75 (April) 1938 
Platt, R J , and Griffis, L E Report on Test for Night Visual Efficiency, ibid 
2-90-93 (April) 1938 



BIOCHEiMISTRY OF THE LENS 
\r nrrrcr or galactosh on* PLRMrvBirny ot the 

C\PSLLE or THE LENS 

JOHN BELLOWS, MD^ 

AND 

L \WRENCE ROSNER Pn D 

CHICAGO 

Xo salisfacton reason lias as 3Ct been advanced for the phenomenon 
of lactose and galactose cataract in lats, as first observed by Mitchell and 
Dodge ^ One possible explanation is the injurious eflect of galactose 
on the capsular epithelium, as reported bv Kiiby = 

In an attempt to find a more liKelv explanation, we undertook the 
investigation of the eflect of galactose on the permeabiht} of the capsule 
of the lens It is obvious that anv abnoimalitj in this membrane might 
lead to changes in the lens itself, because the lens, being a nonvascular 
oigan, must depend on its immediate surroundings for its supply of 
nutrients Substances in the aqueous humor when entering the lens 
must pass tluough the capsule of the lens, and waste products from the 
lens must penetrate the capsule in the opposite diiection 

Some investigators have considered abnoimahties in capsular per- 
meability as impoitant factors m the production of cataract Reports 
on the stud} of the peimeabihtv of the capsule of the lens have been 
made by Hess,“ Fnedenwald,‘ Giftord, Lebensohn and Puntenii} ® and 

* Gifford Fellow in Oplillialmoloc:} 

This article forms part of a report for v\lnch the Lucicn Howe Gold Medal 
was awarded to Dr Bellows 

From the Departments of Ophthalmolog} and PIi 3 SioIogical Chemistrj North- 
western Univ'crsitv Medical School 

1 Mitchell, H S , and Dodge W M J Nutrition 9 37, 1935 Mitchell, H 
S Proc Soc Exper Biol &. Med 32 971, 1935 

2 Kirbv, D B, and Wiener, R ^on E Tr Am Acad Ophth 37 142, 
1932 Kirb}', D B , Este}', K, and Wiener, R v'on E ibid 37 196, 1932 

3 Hess, C Pathologic und Therapie des Linscnsystems, in -von Graefe, A, 
and Saemisch, E T Handbuch der gesamten Augenheilkunde, ed 3, Leipzig, 
Wilhelm Engelmann, 1911, v'ol 6, p 35 

4 Friedenwald, J S Permeabihtv of the Lens Capsule, with Special 
Reference to the Etiologj of Senile Cataract, Arch Ophth 3 182 (Feb) 1930, 
Permeability of the Lens Capsule to Water, Dextrose and Other Sugars, ibid 
4 350 (Sept ) 1930 

5 Gifford, S R , Lebensohn, J E, and Puntennj, I S Biochemistry of 
the Lens Permeabihtj’' of the Capsule of the Lens, ^rch Ophth 8 414 (Sept ) 
1932 
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Borle}^ and Taintei ° Hess showed that the noimal capsule is fully 
permeable to water and electrolytes Friedenwald in experiments on 
removed capsules demonstiated that the capsule acts as a semipermeable 
memhiane and that the ease with which substances pass through it varies 
111 1 elation to the size of the molecule He also showed that permea- 
bility decreases with the age of the animal Gifford and his co-woikers 
111 expel inients on the capsule in situ confirmed Fnedenwald’s obsei- 
vations and furthermore showed that the peimeabihty of the capsule 
of a cataractous lens vas approximately the same as that of a normal 
lens They also found that albumin and glutathione diffuse through 
the capsule of the lens with difficult)’-, whereas globulin does not pass 
through until postmortem changes have affected the capsule Boiley 
and Tamter obtained negative results when attempting to explain dmi- 
tiophenol cataract on the basis of altered capsular peimeabihty 

Since we had preMOusl) found the glutathione content of the lens 
to dimmish lapidly on feeding galactose, we thought that this substance 
may have diffused thiough the capsule of the lens because of increased 
permeability caused by galactose However, the data herein published 
prove the leveise 

EXPERIMENT 

An adaption of Friedenwald s technic, similar to that used by Borley and 
Tamter, was employed by us in order to determine the effect of galactose on 
capsular permeability The capsule of a fresh beef lens w’as carefully removed 
after a posterior cruciate incision and was freed from adherent lens material by 
repeated shaking with physiologic solution of sodium chloride The membrane was 
then tied over the flare-out end of a glass tube 5 mm in diameter, with its inner 
surface facing the tube In the tube was placed 1 cc of a solution prepared with 
approximately 400 mg of glutathione m 100 cc of an 0 86 per cent solution 
of sodium chloride We selected glutathione as the test substance because of 
its fairly large molecular size It was noted that it passed through the capsule 
of the lens at a slow rate in vitro, and its rate of diffusion through the membrane, 
therefore, should change with any variations in capsular permeability The tube 
was then immersed in a solution containing the substance whose effect on per- 
meability was to be tested (as shoivn in the table) The level of the solution of 
glutathione in the tube was kept 2 cm above that of the outer solution The ability 
of the capsule to support this pressure for the duration of the experiment indicated 
its freedom from any leak The solutions inside and outside the tube were 
buffered to physiologic reaction with phosphates and kept at room temperature 
Differences in osmotic pressure were eliminated by adjusting the concentration of 
the solution of sodium chloride 

From five to six hours later the amount of glutathione in the tube as well 
as that in the outer medium was determined This afforded an index to the 
relative permeability of the capsule of the lens The greater the permeability, the 
greater the amount of glutathione found in the outer solution and the less 
remaining m the tube The converse is also true Since the glutathione m the tube 

6 Borley, W E, and Tamter, M L Effects of Dinitrophenol on the 
Permeability of the Capsule of the Lens, Arch Ophth 18 908 (Dec ) 1937 
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^\ould undergo a smaller degree of oxidation because of its higher degree of 
concentration and lesser surface of exposure to the air than that found in the 
outer medium, we considered the determination of the amount in the former to be 
the better criterion for judging permeability 

RESULTS 

The lesults of tlic expcunients can be seen from a study of the 
accompanying table When appioximately 4 mg of glutathione m solu- 
tion IS placed in each tube of a series and immersed m the various 
mediums, and when the former is separated from the latter by the capsule 
of a lens, the gieatest loss of glutathione occurs in the tubes immersed 
m physiologic solution of sodium chloride, less is lost in the tubes 
immeised in dextrose solution, a lesser amount is lost in those immersed 
in galactose solution, and the least amount is lost in those immersed in 
a combination of all three mediums Capsules from beef eyes kept in 
the lefngeiatoi overnight showed a decrease in their permeabilit}’- 

COMMENT 

It can be seen from our results that galactose and, to a slightly less 
extent, dextrose cause a definite retention of glutathione by the capsule 
of the lens There is no reason to believe that a similar action should 
not take place in vno The conditions prevailing in experiment 3, 
setup E, in which the sun oundmg medium consisted of a 0 9 per cent 
solution of sodium chloiide, a 01 per cent solution of dextrose and 
a 0 3 pel cent solution of galactose, most closely approximate the actual 
findings in the aqueous huinoi of animals which have been placed on 
a galactose diet (as showm by Sasaki ") It even appears possible that 
dextrose and galactose have a s}nergistic action, although there are not 
enough experiments to prove this point as yet From these data we 
can reasonably accept a decreased peimeability of the capsule of the 
lens as a factor in the genesis of galactose cataract 

Further support of the effect of galactose in diminishing the per- 
meability of the capsule of the lens is affoided by the work of Sasaki 
He has sliowm that the lenses of rats fed dextrose contain a high amount 
of reducing sugar, while those of lats fed galactose possess only normal 
amounts , this occurs in spite of the fact that the aqueous humor of rats 
fed galactose contains much greater amounts of reducing sugar than that 
of rats fed dextiose It seems to us that these findings afford additional 
proof that galactose causes a deci eased permeability of the capsule of 
the lens 

That rats on a diet high in dextrose do not develop cataract as do 
those on a diet high in galactose may be explained by the relative blood 

7 Sasaki, T Personal communications to the author 



Effect of Galactose and DexUose on the Pomeabihfy of the Capsule of the Lens 




^ . e> 

0)0 S “ 

fi C2 


O o 


oi 


o-i 


tn a 

sy 


0)0 K 
2 

^ 4^ 




^ O 
CO S 

SB 


rr o 
OO M 

o 

o 


n-l 


<■{ 


CO O C5 _ 
OiO <M^ 
W CO O* 1- 


co 

© 


O i-t 
10 CO 


to p 

5E-I 


^ o 

oO ^ 

2 ^^S 

w Z ih a 

^ C3 

M J2 


-a " 

o) a 

M ^ 


Ifls 

So^in 

O 


CJ CJ 
T3 

•w a 


»H - <U»d 
O « fl QJ 

« o-a 
mSs'o 
305 < 


« W 

Cl? 

S 

B o 


o 
o o 


r>- t>- O 

Cl ©a CO 
CO CO CO 


Cl CO 


coco 00 10 

00© © 

©©© c> 


c^oo 


CO r-i 




©©© 


d d Cl Cl to 




Cl Cl Cl Cl •!< 


;:?J 

10 


cn 

CO 


01 


(u a o 


ai 

25 

>2 

- 5)0 


Cl 


c? 

a 

o 

Qj*3 

CiaS 

25 

“2 

<)0 


<MO 


Cl Cl Cl rH 


Ci 

»o 

© 




CO CO 
Cl d 




C3 

p« 

Cl 

a 

o 


s ® 

is 

<jO 


10 

©© 


CO 

o 


00 © 

Cl CO 


2 D1 0 53 

Average 2 01 0 51 3 37 0 39 3 01 0 50 

Glutathione passed 21% 12% 22% 


84 


ARCIIJPES OP OPHTHALMOLOGY 


sugai findings in these aininals Day ** pointed out that the blood sugar 
of lats on a diet high in dextrose rose only to 121 mg pei hundred 
cubic centimeteis, showing dcxtiose to be leadily utilized by rats Galac- 
tose, ho\\cvei, is utilized with difficulty by lats fed this substance, the 
blood sugai reaching 372 mg per hundred cubic centimeters Sasaki 
found coi responding values in the aqueous humor of rats Mitchell and 
Cook ^ have sho^vn that the increase in the blood sugai content was due 
to galactose 

However, in conditions in which the noiinal metabolism of dextrose 
is disrupted and consistently high values for the dextrose content of 
the blood aie found, such as in paiici eateclomized dogs or m young 
persons ^\ho are subject to sevcie diabetes, cataiact is not uncommon 
and nia)' be explained on the same basis Diabetic cataiact has previ- 
ously been explained iMthout experimental evidence cither on a basis 
of osmotic cfiect or on a basis of accompaii} ing acidosis However, 
the explanation indicated m this rcpoit appears moie likely in view of 
actual data obtained 


SUM:>I\in AND CONCLUSIONS 

The effect of galactose and dextiose on the permeabiht} of the 
capsule of the lens was imestigated It was found that galactose caused 
a marked decrease in the capsulai permeabiht) , a similar effect was 
produced by dextiose, but to a lesser extent The significance of these 
findings m relation to galactose cataiact in rats and diabetic cataract 
111 the human being is discussed 

The foregoing experiments i\crc repealed with a plij'siologic solution balanced 
with respect to sodium, potassium, calcium and magnesium ions instead of the 
sodium chloride solution The results were csscntialh the same as those reported 
except that the effect of dextrose on the permeabilitj of the lens capsule approached 
more nearly that obtained iMth galactose 

8 Daj, PL J Nutrition 12 395, 1936 

9 Mitchell, H S , and Cook, G I^f Galactose Cataract in Rats Factors 
Influencing Progressive and Regressive Changes, Arch Ophth 19 22 (Jan ) 1938 
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DACRYOCYSTITIS IN LYMPHATIC LEUKEMIA 
William H Stokes, MD, Omaha 

It has been recognized for many years that certain specific ocular 
lesions may occur at some stage during the course of leukemia of both 
the lymphocytic and the myelogenous form These changes have been 
observed more commonly m the retina, but their presence has also been 
noted m the conjunctiva, choroid, orbital tissue and laciimal glands It 
IS of particular interest to note, in contrast, the infrequency with which 
leukemia has involved the lacrimal sac and in so doing has given rise 
to signs and symptoms of chronic dacryocystitis A search of the 
literature revealed only 1 such case, reported by Creutz ^ Bilateral 
lymphoma of the lacrimal sac was reported by Sulzer and Duclos,- 
Pascheff ^ and Weve,^ but there were no associated changes in the blood 
characteristic of the leukemias in these cases 

When one considers the remarkable change which the blood under- 
goes in leukemic states it is not difficult to assume that certain secondar}”- 
changes may occur m the endothelium of the blood vessels and so 
disturb its function that the cellular elements of the blood escape into 
the perivascular tissues by diapedesis It is not known what precisely 
occurs to cause this phenomenon, but there are two theories, both of 
which sound plausible and each of which has its advocates Stock ^ 
advanced the view that an infiltration of leukocytes occurs into the 
tissues, with local proliferation and multiplication of the cells in the 
perivascular spaces and contiguous tissues Mellei,® however, attributed 
the pathologic changes to a stimulation, with subsequent overgiovth of 
preexisting lymphoid elements 

From the Department of Ophthalmology, University of Nebraska College 
of Medicine 

1 Creutz, cited by Henke, F , and Lubarsch, O Handbuch der speziellen 
pathologischen Anatomie und Histologie, Berlin, Julius Springer, 1931, vol 7, 
pt 2, p 347 

2 Sulzer, E , and Duclos, L Lymphome double du sac lacrymal, suive de 
lymphadenie generahsee sans leucemie, Rec d’opht 28 353, 1906 

3 Pascheff, C Symmetrical Lymphoid Tumor of Lacrimal Sacs, Ber u 
d Versamml d deutsch ophth Gesellsch 46 433, 1927 

4 Weve, H Em lymphatischer Tumor des Tranensackes, Nederl tijdschr 
V geneesk 72 696, 1928 

5 Stock, W Ueber Augenveranderungen bei Leukamie und Pseudo- 
Leukamie, Klin Monatsbl f Augenh 44 328, 1906 

6 Meller, J Die lymphomatosen Geschwulstbildungen in der Orbita und 
im Auge, Arch f Ophth 62 130, 1906 
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The case lepoiteci in this communication is so unusual that its 
inclusion in the Iiteiature seems desirable because of its singular rarity 
and also because its pathologic aspects favor the assumption of over- 
grow th of lymphoid tissue in a situation where this tissue is but slightly 
in evidence ^ 

REPORT or A CASE 

J^Irs ESS, aged 68, examined on Feb 14, 1938, gave the following history 
Both eyes began to water about one and one-half jears before examination 
Twelve months before the region o\er the tear sacs began to swell, and abscesses 
formed on each side of the nose, which were lanced bj a local physician This 
procedure ga\c palhatnc relief for about one month, but the swelling recurred 



Photomicrograph of a section of the wall of the tear sac, showung intense 
infiltration by lymphoblasts and Ijmphocytes in a case of chronic dacryocystitis 
associated wuth lymphatic leukemia Photo-ocular, 15, objective, 4 mm — high 
dry, magnification, 600 

at this time and again within four weeks At each recurrence the abscesses were 
e\acuated by simple incision, resulting in permanent drainage through fistulous 
tracts This condition was present when the patient was referred to me for treat- 
ment, approximately one year after the onset of her illness 

Examination showed bilateral chronic dacr> ocystitis, with the formation of a 
fistula The skin in the neighborhood of the fistula on each side was reddened, 
and through the fistula there exuded thick mucopus There was a symmetric 
enlargement of the lacrimal glands, easily recognized by palpation 

The patient was referred to Dr Harry B Stokes for rhmologic examination, 
w'ho reported that there existed an old chronic hyperplastic ethmoiditis and 
maxillary sinusitis, due m part to a badly deviated nasal septum which interfered 
markedly with normal ventilation and drainage of the nose and paranasal cavities 
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The changes in the nose and sinuses were so advanced that conservative medical 
therapy seemed futile A submucous resection of the nasal septum as a pre- 
liminary measure to any treatment was clearly indicated, but the age of the 
patient and her general physical condition militated against this procedure The 
opinion was expressed that m view of the pathologic process in the nose and in 
the sinuses, extirpation of the tear sacs would be attended with better results 
than dacr 5 ’-ocystorhinostomy 

Extirpation of the lacrimal sac on the right side was performed on February 15 
and of that on the left side on February 22, local anesthesia being used It was 
noted during the operation that there was little bleeding and that the tissues were 
unusually edematous The tear sacs were large , the walls were markedly thickened 
and gelatinous and were friable and easily torn 

The tissue was sent to the laboratory of Dr Charles P Baker, of the 
Nebraska Methodist Hospital, who made the following report Tissue sections 
revealed marked infiltration of the wall of the tear sac with cells which appeared 
to be lymphocytes and lymphoblasts, causing a marked thickening of the structures 
The tissue had the appearance of a lymphocytoma or a leukemic infiltration There 
was a superimposed chronic pyogenic inflammation, which is shown m the accom- 
panying photomicrograph The blood count on February 20 revealed the following 
changes hemoglobin, 65 per cent, red blood cells, 3,470,000, white blood cells, 
52,900, pol 3 TOorphonuclears of the segmented form, 8 per cent, and of the staff 
form, 2 per cent, lymphocytes, 90 per cent, monocytes, 2 per cent, reticulocytes, 
08 per cent, and degenerated cells 23 per cent On February 26 there were 72,800 
white blood cells, with 90 per cent lymphocytes and 27 per cent degenerated cells 
The foregoing changes in the blood supported the diagnosis of lymphatic 
leukemia 

The general physical examination showed a slight but distinct enlargement of 
the glands of the neck, axilla and groin These glands were hard, but not tender, 
and were movable under the skin The lacrimal glands were also enlarged and 
palpable There was no splenic enlargement noted The blood pressure was 200 
systolic and 92 diastolic The urine contained some albumin and casts 

Examination of the fundus showed no evidence of leukemic retinitis Vision 
was 20/30 m each eye 

COMMENT 


This case again demonstrates the importance of a careful examination 
of the patient, even though the treatment of chronic dacryocystitis in 
the great majority of patients is obvious It also emphasizes the fact to 
which I have called attention in a previous communication,'^ that m all 
cases in which dacryocystorhinostomy is contraindicated, extirpation of 
the tear sac should lie the method of election rather than destruction of 
the sac with cauterizing agents Cauterization of the tear sac with the 
various chemical agents in vogue may at times be successful, but it does 
not carry with it the finality of extirpation Moreover, cauterization by 
-^he veiy nature of its action will obscure the fundamental pathologic 
processes m those cases in which correct diagnosis is of the utmost 
importance In conclusion, I should like to reiterate that in every case 
in winch the tear sac is to be dealt with radically it should be removed 
and examined routinely under the microscope 


7 Stokes, W H Refinements in Tear Sac Surgery, Nebraska M T 20 
388, 1935 
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OCULOGLANDULAR TULAREMIA 
Irving I Cramer, M D , Cleveland 

E F, a school bo^ atjccl 16 , was first seen in tlic ophthalmic clcpariment of the 
C!c\ eland City Hospital on Nov 29 , 1937, complaining of pain and swelling of 
the right eje and the presence of painful kernels in the right side of the neck 
The boy went hunting on November 16 and 22, catching and subsequently 
(bossing a luiinber of rabbits He stated that he w-ore gloves w'hile hunting and 
dressing the animals and that neither his glo\ed hand nor anv of the imtcnal came 
m contact with his c\cs How’c\cr, two dajs after the second hunt the right 
c\c became shghth irritated riie patient caught more rabbits on the morning of 
November 27 During the hunt and the dressing process he kept rubbing his 
irritated e\e That night he had a moderated se\crc chill and began to complain 
of headache and aching of the muscles of the back and legs The right eye became 
intcnseh painful, and b^ morning the lids were markcdlv swollen The right 
side of the neck was painful, and the patient could feel some small tender kernels 



Appearance of the patient’s cie 


Examination rc^calcd an acutch ill bo\ with a temperature of 39 4 C 
(102 9 F) The lids of the right eye were red, swollen and edematous A small 
amount of seropurulent discharge was present, causing the lids to stick together 
Ihe palpebral conjunctiva was deep red, granular and slightly edematous and 
that of the lower lid contained about eight or nine rather sharply demarcated, 
shallow jellow ulcers, from 1 to 2 mm in diameter The bulbar conjunctiva was 
moderately injected, and the cornea was clear Examination of the deeper struc- 
tures showed them to be normal Many large, firm, tender nodes were palpable 
in the left preauncular and the anterior cervical region Nodes were palpable 
in the left side of the neck, in both axillas and in the groins, but they were not 
tender The mucous membrane of each side of the nose w'as intensely congested, 
and there was a moderate mucopurulent discharge The pharyngeal walls were 
deeply injected, and the lymphoid tissue was hyperplastic The spleen was slightly 
enlarged 

Because of the typical history and physical findings, a diagnosis of oculo- 

granular tularemia was made , i . 

Examination of the blood showed 4,000 red blood cells and 7,100 white blood 
cells, with 80 per cent hemoglobin, 76 per cent polymorphonuclears, with a marked 
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shift to the left, and 24 per cent mononuclears The Wassermann and J^Iantoux 
reactions were negatne Agglutinations for Bacillus tularensis on No% ember 29 
were negatne in dilutions of 1 40 to 1 640 

On Xo% ember 30 the patient was given 15 cc of antitularemia serum intra\en- 
oush This was repeated on December 1 and again on December 2 On each 
of these three da}S he recened 100 roentgens of radiation to the right side of 
the neck The temperature, which had risen to 40 5 C (104 9 F ), began to 
descend slow!}, until on December 10, when it reached 38 C (100 4 F ), serum 
sickness dei eloped On December 3 and 8 agglutinations for B tularensis were 
still negatne During tins time local treatment consisted of the application of 
moist heat, irrigations of a solution of boric acid and applications of a 1 per cent 
solution of siher nitrate The condition of the eje began to improie slowly 
after the institution of local treatment, but tlie general condition of the patient 
remained unchanged Small shallow acIIow ulcers identical with those seen on 
the conjunctua de^ eloped on tiie hmph follicles of the posterior pharjngeal wall 
Roentgenograms showed a haziness of the frontal and maxillar\ sinuses Phaiwn- 
geal smears were negatne, but cultures could not be obtained 

On December 13, fourteen dais after the patient was admitted to the hospital 
agglutinations for B tularensis were positne in dilutions of 1 40 to 1 160 Two 
dai s later tlie titer rose to 1 640 

At about this time tlie patient began to improie slowh- The lesions on the 
conjunctna and m the tliroat disappeared rapidh On December 19 the tem- 
perature, which had preiiously hoiered around 39 C (1022 F ), dropped to 37 5 C 
(99 5 F) Com-alescence was slow, being complicated b\ a se\ere labial herpes 
On Jan IS, 1938, agglutinations for B tularensis were positne in dilutions of at 
least 1 640 and negatne for Bacillus tjphosus and Brucella mehtensis 

COM\tE^■T 

This apparently is a ttpical case of oculoglandular tularemia the 
disease having been contracted by rubbing an irritated ete with hand? 
contaminated by an infected rabbit One point that deserves comment 
is tlie appearance of an ulceratne process in the pharynx during the 
progress of the disease Judging from the literature this is either a rare 
complication or one tliat has been overlooked Unfortunately, cultures- 
could not be obtained Clinically however, tlie ulcers closeU resembled 
those seen on the conjunctna Contamination of the throat via the 
lacrimal duct is suggested There is also a possibiliti that the invohe- 
ment of the paranasal sinuses was specific 


ACCIDENTAL VACCINATION OF THE CONJUNCTIVA 
F Xecdet Sezer id D jMalatya Turkey 

Accidental \accination of the conjunctiva is a rare condition and 
as a rule is secondary to an infection of the margins of the lids It 
occurs when ^acclne material is unintentionally brought in contact with 
the lids of persons vaccinated or of those who are associated with them 
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The eaiiy liteiaUue contains cases lepoited by Puitscher/ Rost - 
Eagleton'’ and Pihl Bedell “ summarized the hteiature and col- 
lected lepoits of 93 cases ^\lllch have been published since Jenner 
intioduccd vaccination in 1796 Cases weie leported in more lecent 
yeais by Ball and loomey Lohlein,' Fiiede® and Folk and Taube® 

REPORT or A CASE 

Ccnial Ahmed, an 8 jear old bo\, came to the hospital on July 8, 1937, with a 
history of s\\elhng of the lids of the right e>c After the first two days the 
swelling began to discharge and then broke into an "open sore " 

The right c}c was coniplctcb closed, and there were redness and swelling 
On the ciliary borders of the lids there were multiple ulcers, which were large 
and circular and were covered with a white detachable coating The ulcers were 



Fig 1 — Patient before treatment 


situated among the cilia and extended over onto the adjoining skin (fig 1) The 
lower palpebral conjunctna was injected and presented a defined oval ulcer 
about 3 mm wide, with its long diameter on the horizontal level The pre- 
auricular glands on the right side were enlarged and palpable 

1 Purtscher Centralbl f prakt Augenli 19 83, 1895 

2 Rost, R Ueber das Vorkommen von Vaccniepusteln auf der Augenlidhaut, 
Dissert, Wurzburg, 1896 

3 Eagleton, S P Ophtli Rcc 8 325, 1899 

4 Pihl Kim Monatsbl f Augenh 38 454, 1900 

5 Bedell, A J Am J Ophtli 3 103, 1920 

6 Ball, J M , and Toomey, N Vaccinia of the Evehds by Homo-Inoculation, 
J A M A 79 935 (Sept 16) 1922 

7 Lohlein, W , in Henke, F , and Lubarsch, 0 Haiidbuch der patliologisclien 
Anatomic und Histologic, Berlin, Julius Springer, 1928, vol 1, p 136 

8 Fnede, R Klin Monatsbl f Augenh 85 427, 1930 

9 Folk, M L , and Taube, E L Am J Ophtli 16 36, 1933 
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A smear showed no oigamsm, culture and dark field examination gave nega- 
tive lesults 

General examination showed one pustule on the right cheek, and it was learned 
that three brothers of the patient had been vaccinated five da>s before 

The patient’s mother was inoculated with serous material removed from the 
ulcers After an incubation period of three days, redness and swelling of the skin 
occurred at the site of inoculation, these increased rapidly, and a t 3 ’'pical scab 
and scar resulted 

After treatment with packs moistened with a 30 per cent solution of mild 
protein silver and placed between the margins of the lids three times a day for an 
hour and packs moistened with a solution of an acridine derivative, the lesion 
healed, leaving symblepharon, entropion of the lower lid and defects on the ciliary 
margin These sequelae have been treated by surgical methods (fig 2) 



Fig 2 — Patient after treatment 


COMMENT 

Taking into consideration all the facts and findings, I am led to 
conclude that the source of infection in this patient was contamination 
with the vaccination vesicles of his hi others 


10 The preparation used was 2-ethoxj'--6, 9-diaminoacridinium hj^drochloride 


A MODIFIED CORNEAL CLAMP TO FACILITATE THE 
INSERTION OF STITCHES 

T L Terry, M D , Boston 

The edges of linear wounds through the cornea, particular!) uhen 
the laceration is L shaped, do not always aline pioperiy when cotered 
with a conjunctival flap One edge may be turned inward, a condition 
moi e liable to occui if the conjuncti\al flap exerts uneven pressure 
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hefore the antenoi chambei is lestored (fig 1) To close the wound 
Itself ^\lth stitches in the coinea sufficiently close together to insuie the 
desiied appioximation of the edges would be ideal Similarly, in some 
instances of postopei ative prolapse of the ins aftei cataiact extraction 



Fig 1 — Delayed healing of a corneal wound due to misalinement of the margins 
Over half of the right edge of the wound is in contact with the anterior surface 
of the cornea of the other side Note the downgrowth of epithelium on each lip 


of the wound 
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It would be advantageous to stitch the edges of the wound together 
after removaL or replacement of the prolapsed ins 

Stitches can be introduced for closure of corneal or corneoscleral 
wounds by means of the coineal clamp designed by Verhoeff^ The 
original Verhoeff clamp in my hands is a rather difficult instrument 
to use, since it necessitates the pulling of the knurled sleeve, grasped 
between the thumb and the first finger, upward while bracing the end 
of the handle against the metacarpophalangeal joint An alternate type 
of mechanism, illustrated in Verhoeff’s paper published in 1934, like- 
wise IS somewhat difficult to use 



Fig 2 — Cornea] clamp A is an oblique view of the instrument with the jaws 
closed, B, a side view with the jaws closed, and C, a side view with the jaws open 


1 Verhoeff’s instrument was originally developed to facilitate the introduction 
of corneoscleral stitches in operations for cataract (Verhoeff, F H An Instru- 
ment for Simplifying the Insertion of Corneo-Sclero-Conjunctival Sutures in 
Operations for Cataract, Am J Ophth 17 53 [Jan ] 1934) Newer and better 
methods devised by Verhoeff (A New Instrument for Facilitating the Suturing of 
the Wound in Operations for Cataract, Tr Am Ophth Soc 34 236, 1936) make 
the use of the clamp obsolete m operations for cataract 
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The coineal clamp lieiem illustiatecl (fig 2) is opened and closed m 
the niannei of oidinaiy tissue forceps The mechanism of this instill- 
ment was devised by Mi A H Schmitt He modified the jaws of the 
clamp by cuiving the under surface of the uppei part The flat lower 
poition of the clamp, the foot plate, compi esses the cornea against the 
upper concave sui face, holding the two edges of the cornea as firmly as 
the needle points of the Verhoeff instrument 

If the fiist sutuie is inseited near the right end of the wound, it is 
easy to open the clamp moderately, slip the uppei arm of the suture free 
and slide the clamp to the left to put in additional sutures This obviates 
the necessity of completely removing the clamp and reinserting it for 
each stitch intioduced 

Little piactice is necessaiy to gage the depth of the sutures At first 
it was my custom to bung the aims of each suture through a con- 
junctival flap previously prepared, but experience has shown that it is 
more advantageous to tie the suture and bring a flap over the coineal 
stitches In 2 instances no conjunctival flap was used in repairing a 
gaping wound near the limbus following postoperative prolapse of the 
ins 


3 20069 Greenley Avenue, Detroit 
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VERTICAL PRISM VALUES IN COMMONLY 
USED BIFOCAL LENSES 

SIDNEY L OLSHO, MD 

PHILADELPHIA 

The mere statement of lens powers and the word “bifocals” do not 
constitute a complete or safe prescription 

Most refractiomsts are confident that the finished glasses will dupli- 
cate the test lenses accepted by the patient during examination If the 
patient sees well with the test lenses, he will, they assume, see com- 
fortably and equally well with glasses purchased on the analogous 
prescription The type of bifocal lens used is of little importance or is 
not their specific concern 

A number of special factors which have a beaimg on the selection 
of the most suitable type of bifocal lens are known only to the refrac- 
tiomst These include a knowledge of the whole of the patient’s 
refractive condition , the visual acuity expected in each eye , the presence 
of amblyopia in one eye , the muscle balance , the distance for which the 
reading portion was focused, the seeing field which is to be covered, 
the exact purpose for which the lenses are prescribed, and the psycho- 
logic makeup of the patient Such clinical data are as a rule not evident 
to a salesman having before him only an array of numerals But as this 
IS commonly the case, the refractiomst becomes dependent entirely on 
others, frequently uninformed persons, for interpretation of his pre- 
scription The results cannot help being diversified But if the lefrac- 
tionist can supplement his clinical infoimation with a wider optical 
knowledge, then it is he who will be in the most advantageous position, 
uninfluenced by any commercial motive, to specify the desirable bifocal 
lens The optical knowledge he should possess includes a conversance 
with the different t3'-pes and makes of bifocal lenses and the optical 
attributes of each and with the adaptability or lack of adaptability of 
each type to his patient and the prescription This is consistent with the 
idea that a wise physician knows the pharmac} and therapeutic 
value of the drugs he employs 

Read before the College of Physicians of Philadelphia, Section on Ophthal- 
mologj’-, March 17, 1938 
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Certain bifocal lenses are advertised directly to the wearei, who is 
obviously not qualified to select the most suitable type 

A meticulous correction of the distance vision, with caieful attention 
to small cylinders and their axes, and the certainty that all of the manifest 
hypeiopia is corrected and that myopia is not overcoi rected will effect 
the following advantages 1 A less high addition is adequate, and in 
the segment of any bifocal lens the lower the power of the addition the 
less there is of chromatic and marginal aberration 2 The lower the 
power of the addition, the less theie is of accommodative and adjustne 
change for the eyes 

The distance between the optical centers of the upper, or fai seeing 
portions, of the bifocal lens should be decided by the prescribei One 
reason may be mentioned here The lefiactionist knows the results of 
his examination of muscle balance If he found conveigence weak, he 
will be particularly caieful that the centering of the lenses for distance 
vision is such as not to act adversely For instance, convex lenses set 
excessively wide apart or minus lenses set with optical centers too close 
together act as prisms base out, an adverse condition for a person with 
poor convergence A slight intentional error in the favoiable direction 
will not cause discomfort If the prescnber learns to specify the depth 
and inset of the segment, his therapeutic powers will be further 
enhanced He should be able to determine whether his specifications 
have been precisely carried out 

When the finished glasses are inspected, the upper parts of the 
bifocal lenses may be found to center correctly for ordinary distance 
seeing If the segments are somewhat closer together or “inset,” the 
average prescribe! may assume that the optical centeis for reading will 
be found near the geometric centers of the segments, he is surprised 
when he is informed that this is rarely the case 

Such an ideal might be achieved m the old fashioned two part 
Perfection bifocal lens, the reading portion of which was a horseshoe- 
shaped, separately inserted lens unit having its independent optical 
center But all modern bifocal lenses are composite lenses The seg- 
ments are not independent units The upper, or main, lenses serve as 
carriers of the segments This is true for both the fused and the 
one piece Ultex type The optical center of the mam lens is reserved 
for distance seeing An infracential, theiefore an excentric, aiea of 
the mam lens becomes an integral part of the composite reading poition 
It introduces a prismatic effect m the reading part of the bifocal lens 

This opens up a problem requiring a general discussion of prismatic 
effects in the two components of a bifocal lens, those m the distance lens, 
or carrier component, and those in the segment 
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PEISMATIC EFFECTS IK THE DISTANCE COMPOKEKT 

For the sake of claiity, I shall first devote myself exclusively to 
those prismatic effects which aie found m the distance component, 
reserving discussion of those in the segment for later 

The eye is confronted by a prism not only when a prism is placed 
m front of it but when it must look through a lens at some excentnc 
point The amount of the prism at any excentnc point on the lens 
may be ascei tamed by multiptying the distance fioni the center, 
expressed in centimeters, by the refractive power The product equals 
the prism diopteis at that point Examples of this computation follow 


(1) 1 0 D lens 5 mm from center (l 0 / 0 5) = 0 oO prism diopter 

(2) 1 0 D lens 10 mm from center (l 0 / 1 0) = 1 00 prism diopter 

(3) 2 5 D lens 3 mm from center (2 5 x 0 3) = 0 75 prism diopter 

(4) 2 5 D lens 6 mm from center (2 5 x 0 6) = 1 50 prism diopters 

(5) 5 0 D lens 2 mm from center (5 0 x 0 2) = 1 00 prism diopter 

(6) 5 0 D lens 3 mm from center (3 0 -• 0 3) = 1 50 prism diopters 

In reading with bifocal lenses the lines of sight pass unavoidably thiough 
infracentric areas of the distance lens component 

When the eye is directed several millimeters below the optical center 
of a lens of convex power to an inf i acentric point, which I shall call 
the reading point, it encounters a pi ism base up When the e}e is 
directed several millimeteis below the optical center of a lens of concave 
power to this reading point, it encounters a prism base down 

The skilful prescriber of bifocal lenses must give consideration to 
these base up and base down prism effects at the reading points Of 
course lateral prism effects and the proper inset of reading and segment 
centers are important, but m the remainder of this pait of my presenta- 
tion I shall restrict myself to a consideiation of the vertical, or base 
up and base down, prism effects which are introduced by the main, 
or carrier, lens These vertical prisms resident m the reading zones 
are inescapable but have heretofore received little or no consideiation 
by the prescriber of bifocal lenses He should at least be cognizant of 
their presence 

In some instances, as will later appear, the vertical pi ism effects 
should be counteracted, either wholly or in part and eithei in the seg- 
ment or otherwise In some, but b} no means m the majoiity of, lenses 
they may be disregarded When in the two lenses of a pair the vertical 
prism effects at the reading points are of unequal values, there results 
a vertical prism imbalance The uncorrected vertical prism imbalance 
may be sufficient to make the bifocal lenses unwearable If hyperphoria 
IS piesent, such a vertical prism imbalance establishes in the reading 
zone a dominance either of the appropriate or of an adverse prism effect 
This must be foreseen bv the refractionist Whenever bifocal lenses are 
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pi escribed it will be found highly advantageous to consider the precise 
vertical prism values at the two mfi acentric reading points These 
values are easily determined by application of the Prentice principle 
aftei the veitical effective powei of the lenses is known and the depth 
fiom the optical centeis of the leading points is established 

The teini veitical effective power will be explained and the depth 
of the reading point discussed 

Spherical lenses are 100 per cent A^ertically effective 
Cylinder lenses at axis 180 are 100 per cent vertically effective 
Cyhndei lenses at axis 90 aie not at all veitically effective 
Cylinder lenses at axis 45 and 135 aie veitically effective 50 per 
cent 



mm 

HI 

HI 

iiii 


FOR HORIZONTAU EFFECTIVE POWER OF A tOOD OBLIOUE CYLINDER FIND 
AXIS ON SCALE ABOVE AND DESCEND TO READING AT THE CURVED LINE. . 



Graph used to estimate the net vertical effective power of an> oblique cvlinder 
(Supplied bv Bausch &. Lomb Optical Company) 


Cylinder lenses at othei oblique axes aie less easily lesolved 
To estimate accurately the peicentage of vertical power effective 
for cylinders at oblique axes othei than 45 and 135 degrees involves 
the use of lather complicated tngonometi ic calculations It is easier 
to use a graph which is based on accurate computations On this graph 
IS lead the percentage of power effective in the central vertical meiidian 
To obtain the net vertical effective power of any oblique c)dinder, 
the dioptric powei is multiplied by the peicentage for its particulai 
axis, as found in the accompanying chart 

For spherocyhnder lenses, to all of the spherical power is added the 
net vertical effective powei of the cyhndei The algebiaic sum equals 
the total vertical effective powei 
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Examples illustrating the estimation of the net total vertical effective 
power (V E P ) of lenses with the aid of a giaph follow 


(1) +3 00 cyl , a\ 120 

(2) +2 00 cyl , a\ 150 

(3) —1 50 cyl , at 125 

(4) +3 00 sph +2 50 cyl , at 75 


(5) —2 75 sph +1 75 cyl , at 30 


+3 00 X 0 25 = +0 75 V E P 

+2 00 X 0 75 = +1 50 V E P 

—1 50 X 0 33 = — 0 50 V E P 

+3 00 X 1 00 = +3 00 

+2 50 X 0 067 = +0 167 

+317 V E P 

—2 75 y 1 00 = — 2 75 
+1 75 X 0 75 = +1 31 

-1 44 V E P 


To find the prism values at the reading points, I shall presently 
apply the Prentice principle to the lens combinations just given Before 
this IS done, some definite idea of the depth from the optical center of 
this reading point is necessary It is too laborious to calculate the 
prism effects at all the possible depths below the centers For sim- 
plicity’s sake, I shall assume that the centers of the distance lenses will 
be set not lower than the levels of the external canthi Only then will 
distance vision be most comfortable through moderately strong lenses 
I shall arbitrarily assume that the upper edge of a contemplated segment 
will be 4 mm below the optical center of the distance lens, a good 
average I shall then assume that the leading level will be down an 
additional 4 mm , arriving at a point which is a total of 8 mm below 
the optical centers of the distance lenses This depth is conservative, 
but greater and lesser figures have been used by those interested in pro- 
moting some particular bifocal lens As there can be but one point 
at a time for calculation, a depth that the eyes will use natuially and 
most frequently must be selected, namely, one down 8 mm 

The net vertical effective power of the distance lens multiplied by 
the depth of the reading point (arbitrarily 0 8 cm ) equals the prism 
diopters present at the reading point The prism is base up if the net 
vertical effective power is plus and base down if the net vertical effec- 
tive powei is minus 

Examples illustrating the estimation of the vertical prism lesident 
at the reading point for the lens combinations just given follows 


(1) V E p 

(2) V E p 

(3) V E P 

(4) V E P 

(5) V E P 


-r0 75 xOS = AOGB Ij at reading point 
+150 x0& = Ai2B U nt reading point 
— 0 50 X0S = A04B D at rending point 
+317 x08 = A25B Li at reading point 
— 1^4x08 = A12BD at reading point 


Siimmmy — The mam, or earner lens is a component of the reading 
part of a modern bifocal lens 

The main lens is centered for distance seeing 
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Near vision is obtained thiough a zone considerably below the optical 
centei of the main lens 

The mam lens intioduces a vertical prism to the composite leading 
part of the bifocal lens 

The prism intioduced to the reading pait is base up oi base down, 
accoi dmgl}'^ as the net veitical eftectne powei of the mam lens is plus 
oi minus 

The net vertical effective powei of the mam lens is multiplied by 
the depth in centimeters of the leading point The pioduct is the 
veitical pi ism intioduced by the mam lens to the composite bifocal lens 

VERTICAL PRISM EFEECTS IN THE SEGMENT COMPONENT 

In the pieceding part of this aiticle the vertical prism effects of 
the carriei lens component of a bifocal lens w^ere consideied without 
legard for the segment component 

For the sake of clarity, I shall now^ de\ote myself exclusneh to the 
segment component 

One can temporarily nullify the influence of the distance, or cairiei 
lens by assuming that it is of zero power — piano This excludes it 
yet enables one to concentrate on the veitical pi ism values of segments 
fulfilling then destiny m their natural positions 

Bifocal additions are convex and spherical The intended addition 
is always geneiated m the form of a circle In giinding standard addi- 
tions the optical centers aie established in the center of these, the ciicles 
of origin 

These circles are at the present tune of a coinj^aratively few and 
soon familiar diameters 

When the addition becomes a bifocal component, only a part or 
segment of the circle is used, which accounts foi its usually noncircular 
shape 

The optical effect of the segment can be understood onl} b}'^ visual- 
izing the complete circle of its origin This makes it easy 

When the segment is in situ, the accepted theoretic reading point is 
4 mm (04 cm) below its uppei maigin The optical center of the 
segment is farther down (the length of the radius less the 0 4 cm ) 
At the reading point, a pi ism base dowui is intioduced by the segment 
equivalent to D (R — 0 4 cm ), in wdiich D equals the powei of the 
addition , R, the radius of its circle of origin, and 0 4 cm , the depth of 
the leading point from its upper margin 

I shall consider a distance lens of zero powei and a supposed circular 
reading addition 8 mm in diameter In this case there is no vertical 
prism 4 mm below the upper margin of the addition, for under these 
conditions the reading point is directly at the optical center But a bifocal 
addition of this diameter would allow the eye too little excuision It 
would have too little vista 
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I shall now employ a circular addition 16 mm in diameter (radius, 
0 8 cm ), as IS used m the almost invisible fused nokrome Orthogon C 
and Tiliyer C bifocal lenses Additions even of this size are considered 
small and therefore have not found v ide popularit} The reading point 
(04 cm from the upper margin of the addition) is no longer at the 
optical center but is 0 4 cm above the center 

Continuing with a distance lens of zero power, I shall employ a 
circular addition 20 mm in diameter (radius, 1 cm ), as used in the 
ordinary fused or Kryptok lens (average 20 mm ), the fused Widesite 
D lens (20 mm ) and the nokrome fused Orthogon D (20 mm ) and 
nokrome Tillyer D (20 mm ) lenses In the finished bifocal lens more 
or less of the circle has been cut away below, leaving the familiar upright 
arch, horseshoe-shaped barely Msible segment But as the whole ciicle 
was 20 mm in diameter (ladius, 1 cm ), it follows that the reading 
point 0 4 cm below the upper margin is 0 6 cm above the center of the 
segment (1 — 04 = 06 cm ) 


Size of 
Circle of 
Origin 


Bifocal Lens 

Distance of 
Reading Point from 
Center or Circle 
(R —0 4 cm) 

Prism m 
Segment at 

Calculation Reading Point 

16 mm 

Pused 1 

Orthogon C 
Tillver C 

1 OS— 04 = 04 cm 

04 

X -2 50 = A 1 00 B D 

20 TOTn 

f Krvptol,, Orthogon D 1 

Pused i Tillrer D 110 — 0 4 = 06 cm 

1 Widesite D j 

06 

X -2 50 = A 1 50 B D 

"3 mm 

22 mm 

32 mm 

One 1 
piece -1 

i 

r Ultex A 

1 Ultex B 
[ Ultex E 

19— 04 = 13 cm 

11 —04 = 07 cm 

1 6 —0 4 = 1 2 cm 

15 
07 
1 2 

X -2 50 = A S 73 B D 
/ -2 50 = A1’'5B n 
XJ-2 30 = A3 00 B D 


The one piece or Ultex, additions, like all other types are gen- 
erated from circles In these, the original circles for A style segments 
are 38 mm m diameter (radius, 1 9 cm ) , for B style segments, 22 mm 
in diameter (radius, 11 cm), and for E st}Ie segments, 32 mm in 
diameter (radius, 1 6 cm ) 

It f oUov s that the reading point m A st} le is 19 — 0 4=15 cm 
abo^ e the center of the segment , in B style, 11 — 04 = 07 cm abo\ e 
the center of the segment, and in E style. 16 — 04 = 12 cm abor e 
the center of the segment 

The Prentice principle is applied as follows From the radius of 
the segment, as expressed in centimeters, 04 is subtracted and the 
difference multiplied by the segment power, as D (R — 0 4) The 
product equals the vertical prism base dowm effect of the segment at the 
reading point 

For example, consider a -f 2 50 addition on a distance lens of zero 
power with the reading point 0 4 cm below^ the upper margin of the 
segment The calculation and the prism m various segments are shown 
in the accompammg table 
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In this table it is observed that the larger the segment the greater 
IS the prism base down contribution of the segment at the reading point 
This opens up the too frequently neglected opportunity of selecting 
that standard segment which has the amount of prism base down which 
most nearly counterbalances at the reading point the prism base up 
of the plus distance component A pei feet counterbalance would mean 
a true optical center for reading 

A few prescriptions, the same addition being used in all instances, 
demonstrate that the careful choice of a segment may sometimeh be 
ideal 


(1) B +0 75 +0 50 cyl , a\ 180 

li +0 75 +0 50 cjl , a\ 180 'tertlcal cftcctue po^^e^ = +1 25 

Prism base up at reading point =+l25x0S = A10B U 

With an Orthogon O or Tilljcr O segment there vill be a 
perfect optical center at the reading point for the prism 
of the +2 50 addition at the reading point (tabie) is 
A 1 0 B D 

(2) E. +1 00 +1 75 cy] , ax 45 

L +100 +175 cjl , a\ 135 tcrtical clTectite power = +1 87 

Pnsm base up at reading point = +lS7x0S = A150B U 

Prism at reading point with bifoeal segments of tlio 
20 mm group in the table and the +2 50 addition 
= A 1 50 B B 

(3) E +2 75 +2 00 cyl , a\ 180 

B +2 75 +2 00 cyl , a\ 180 vertical cfTcctuc power = +4 75 

Prism base up at reading point = +4 75 x08-=A3 80B D 

Pnsm at reading point with the Ultc\ A segment = 

A 3 75 B D 

(4) B +2 25 

L +2 25 vertical cflective pow:er = +2 25 

Prism base up at reading point = +2 25 x 0S = A150B U 

Prism at reading point with the Ultex B segment = 

A 1 75 B B 

(5) R +3 00 +1 50 cyl , ax 135 

B +3 00 +1 50 cyl , av 45 vertical cflective power = +3 75 

Pnsm base up at reading point = +3 75 x 08 = A3B U 

Prism at reading point with the Ultex E segment = 

A 3 B B 

The desirability of the upright arch segments for plus distance coi- 
rections is apparent When the plus distance correction is strong, its 
excessive contribution of base up prism at the reading point can be at 
least partially counteracted, but only by the largest available standard 
upright arch segment Prisms base up at the reading point move the 
images down and uncomfortably toward the reader’s body They 
fatigue the depressor muscles of the eyes 

If the signs in the foregoing five formulas are changed to minus, 
the distance corrections introduce the given prisms at the reading 
points, all base down Were the same upright arch segments employed, 
in the same order, the prism base down effects at the reading points 
would be doubled ' Pi isms base down at the reading points are tolerated 
better than prisms base up Prisms base down elevate the reading matter 
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There are no standard segments with prism base up effect which 
will 1 educe the heavy prism base down effect at the reading point 
of strong minus distance corrections But theie is a group of segments 
which, as regularly supplied, neither add to nor subtract from any 
vertical prism which may already be present at the reading point These 
segments appear in the form of a reversed arch with a fiat or modified 
horizontal top margin 

In this group of modern fused bifocal lenses with similar optical 
characteristics are included Panoptik, Fulvue, Widesite A and Univis D 
and B lenses The upper margins of these horizontal top segments have 
been modified with the purpose of diminishing their visibility and eye- 
ward reflections These segments provide a good field considering 
their comparatively small size, but only when they are skilfully 
positioned As for all other bifocal lenses, the addition is generated 
111 the form of a circle From this circle, an arc above the equator is 
cut off and discarded The segment is shaped up from the remainder, 
so that the equator, and therefore the segment’s optical center, falls 
from 3 5 to 4 5 mm below the flat upper margin, namely at the 
theoretic reading point (In the larger flat top Univis R type the 
optical center is 6 5 mm below the upper margin It is likely to 
exert a slight prism base down effect ) 

As these reversed arch segments neither add to nor subtract from 
vertical prism already present at the reading point, they are particularly 
suitable when the upper lens is a high minus The reversed arch 
segment does not increase the inescapable prism base down effect at 
the reading point 

If, on the other hand, the distance correction is a high plus, there 
is at the reading point a heavy prism base up effect It may be desirable 
to let the segment counteract or partially neutralize it In these instances, 
therefore, one does not use the reversed arch but preferably an upiight 
arch segment, namely, one which has a counteracting prism base down 
effect and plenty of it 

The thicker upper margins of the reversed arch segments are more 
visible than those in the upright arch Hence optical considerations 
may sometimes have to be sacrificed to appearance The upright arch 
segments with small circles of origin are less objectionable on minus 
corrections than those originating from large circles The Orthogon 
or Tillyer C invisible fused bifocal lens can be used, the entire 16 mm 
circle being employed 

As the minus distance power inci eases, upright arch segments 
become progressively less suitable The largei the upright arch seg- 
ment, the less it is suitable for high minus corrections 

The vertical effective power of a distance correction may be ml, 
as in a plane cylinder, axis 90 degrees If an upright arch segment 
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IS used, the optical center is well below its upper margin, it is 10 mm 
below with the average 20 mm segment and 19 mm below with an 
Ultex A segment But if a reversed arch segment is used, the optical 
center for reading will be only about 4 mm from the upper margin of 
the segment, which is almost ideal 

Upright aich segments will, however, continue to appear on these 
low distance powers and on plane cylinders, axis 90, because they are 
less visible The refractionist should know that the optical center may 
then be even beyond the lower margin of the lens 

It IS evident that it is an almost unique experience to find true 
optical centers at or close to the two reading points of any pair of 
present day bifocal lenses They aie so located only when at the two 
reading points the inf i acentric pi isms of the distance lenses are just 
countei balanced by the pi ism contribution of the segments 

In the majority of presciiptions the elimination at the reading points 
of vertical prism effects is impossible wnth regular segments Images 
are therefore nearly ahvays displaced Visual requirements are best 
served when there is a minimum of vertical prisms at the reading points 
This IS, therefore, an important consideration in the discriminating 
selection of the bifocal lens Specification of the segment type by the 
informed refractionist may insure his patient’s securing the type most 
advantageous 



Correspondence 


OCULAR DOMINANCE 

To the Edttoi — The significance of ocular dominance, interest in 
which was renewed by the appearance of the paper of Walter H Fink 
in the April issue of the Archives, page 555, is more far reaching than 
the apparent lack of ophthalmologic interest m it would justify 

In neglecting the great leads which the earlier studies of ocular 
dominance provided, ophthalmologists missed a fertile field of useful- 
ness, especially in education, which now has been almost preempted by 
neurologists, psychologists and educators 

Earlier studies established the fact of ocular dominance and demon- 
strated that approximately 25 per cent of all persons are left handed, 
although left handedness is obvious m but 4 per cent 

I noted the confusion m speech, the difficulty m acquiring reading 
skills, the leversals in reading and writing and the changes m behavior 
which were found chiefly among the 21 per cent of children and adults 
who had been born left handed but trained to right handedness I sug- 
gested (Unilateral Sighting, Calif orma West Med 28.189 [Feb] 
1928) the retraining of this group to left handedness 

This work is being followed up m the field of education A great 
literature has already arisen attesting to the fact that the reeduca- 
tion of children having confused dominance to their native unilateral 
dominance can and will produce coordination in speech, reading, writing 
and general motor control, and will overcome faults of behavior which 
have sprung from educational frustrations The determination of 
eyedness was the first step which finally led to this gieat and growing 
scholastic achievement, and the determination of eyedness and that of 
handedness still remain as the cornerstones of this great line of mental 

and physical therapy ^loyd Mills, M D , Los Angeles 

SURGICAL TREATMENT OF STRABISMUS 

To the Editor — I have read the article by Dr Maynard C Wheeler 
in the December 1937 issue of the Archives (page 1000) regarding the 
surgical treatment of strabismus by Dr. Bairaquer, formeily of 
Barcelona, Spam, by the myocompter 

I have also read the article by Walter I Bristow, of Columbia, 
S C , in the May issue (page 797) I wish to offer a word to 
substantiate Dr Bristow’s stand On my last visit to Barcelona in 1931 
I had a set of the Briggs instruments with me I demonstrated the 
operation to Dr Barraquer, and he was enthusiastic about it, particularly 
for children On my return home I sent him a set, and a short time 
afterward he sent me his modified instrument 

Dr Barraquer made no claim to originality Howe^er, in his last 
book he cited a number of cases in which he used the operation sue- 
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cessfiilly In a communication about a year afteiward he told me he 
was still using it with success 

I have used the Briggs instiument for fifteen or eighteen years 
with much success, pai ticularl}' for childien in whom the external 
lectus muscles were small and for peisons who vere to begin oithoptic 
exercises the same day as the operation 

I had the pleasure of advising Dr Biiggs of my success vith his 
technic on several occasions befoie his death I regard Di Briggs's 
method as a real contiibution to the field of ocular surgery and feel that 
he IS entitled to full credit foi this woik 

Otis Wolti:, M D , Maishalltown, lova 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Biochemistry 

IxCINERATION OF SeCTIOXS OF NORMAL HUMAN LeNSES B LlDERITZ, 
Klin Monatsbl f Augenh 99: 75 (July) 1937 

Ludentz reports on his method of preparing lenses obtained within 
the capsule from corpses and their reduction to ashes after sectioning 
them with the microtome into sections of 30 micromillimeters Sections 
of brittle lenses of aged persons broke frequently, whereas those of 
young persons tore on account of their softness The changes of the 
structure of the lenses during the process are described, and results of 
the histochemical analysis are presented Calcium was found in every 
lens, phosphates nere absent in the calcium ashes and present m most 
instances in the total ashes, especially in the lenses of young persons 
Complete transformation into ashes occurred at a temperature of 600 
C Pathologic lenses were not considered with the exception of the 
lens of a woman aged 83 with numerous spheroliths 

Ludentz found the inorganic substances equally distributed m the 
lenses of juvenile subjects The ashes of the cortex grow denser with 
advancing age The density is not due to an accumulation of calcium, 
j^et the nucleus consists chiefly of calcium Phosphates were present 
predominant!) in the fibers of the lenses of young persons Some of 
the inorganic substances of the lenses were coupled to organic substances 

K L Stoll 


Color Sense 

Can Deficiency of Color Perception Be Cured by Neophan 
Glasses^ H O Lindeman Khn Monatsbl f Augenh 99:224 
(Aug) 1937 

Neophan glasses were recommended m certain cases of defective 
color sense by Birch-Hirschfeld in 1932 and by Schubert in 1935 
Velhagen Jr, after examining 71 patients with the charts of Stilling 
and of Ishihara without neophan glasses found that only a relatively 
small percentage of patients with defective color sense sho\%ed an 
improvement after correction with the glasses Lindeman examined 1,1 16 
students, 1,022 boys and 94 girls, with these two kinds of charts None 
of the girls and 83 of the boys r\ere found to have defectne color 
sense The 83 boys vere subjected to five different tests without and 
with neophan glasses None of the 83 were able to pass the five tests 
without essential errors after insertion of neophan glasses of 50 or 70 
per cent absorption Incidental!) Lindeman found out that 964 of 
these 1 022 bo) s had previously taken color tests at recruiting stations 
and that 26 of the 83 with defectne color sense had escaped detection 

by means of rarious tricks _ 

K L Stoll 
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Conjunctiva 

Staphylococcic Conjunctivitis J H Allen, Am J Ophth 20: 
1025 (Oct ) 1937 

Allen leaches the following conclusions aftei the experimental 
reproduction of conjunctivitis with staphylococcus toxin 

"1 Staphylococci of the hemolytic aureus tjpe isolated from ocular 
sources aie capable of producing toxin potent in lethal, hemolytic, and 
dermonecrotic factois 

“2 Toxin of this type is capable of pioducing a conjunctivitis and 
a keratoconjunctivitis after instillation into the conjunctival sac of 
labbits, monkeys, baboons, and man This superficial punctate keratitis 
IS similar to that so frequently obseived in clinical cases of staphylo- 
coccic conjunctivitis 

"3 The action of the toxin piobably accounts for the pioduction of 
conjunctivitis by staphylococci, even though they aie not epithelial 
parasites m the sense of Lindnei and Howai d ” g 


Dominant Inheritance or Pterygium J Strebel, Klin Monatsbl 
f Augenh 99* 35 (July) 1937 

Extrinsic influences, such as tiopical climate and ocean air, were 
considered more potent in the manifestation of pteiygium than heredity 
Strebel publishes a genealogic study of a family in which pterygium 
occuried in thiee geneiations, eithei unilateially or bilaterally There 
was no evidence of this foimation in the family of the patient’s fathei 
However, his mother and his daughter had bilateial pterygium, and his 
son had unilateral pteiygium The condition was absent in the thud 
child, a boy Pterygium was not seen in 1 of the patient’s sisters or her 
children, while another sistei presented the condition bilaterally The 
pteiygium of Strebel’s patient would have been considered an acquired 
occupational disease had the genealogic tree not proved the hereditary 
basis 

K L Stoll 


Cornea and Sclera 

Marginal Degeneration or the Cornea J Francois, Aich 
d’opht 53 432 (June) , 540 (July) , 616 (Aug ) 1936 

This condition is considered by Teirien to be the rarest of all the 
diseases of the cornea Up to the present only about 130 cases have 
been reported These are all listed by the author, who adds detailed 
descriptions of 2 cases of his own, including photographs The whole 
subject is exhaustively reviewed under the chapter headings of termin- 
ology, symptomatology (objective, accessory and functional), evolution, 
complications, prognosis, pathologic anatomy, pathogenesis and treat- 
ment In its first stages this condition is characterized by peripheral 
vascularization and opacity similar to gerontoxon The second stage 
consists of a circumscribed or diffuse thinning of the cornea The third 
stage IS that of ectasia of the marginal defect, and the final stage is 
that of ectasia of the whole cornea The biomicroscopic findings are 
presented The principal complication is that of rupture of the cornea. 
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spontaneous or tiauraatic Secondary infection of the atfected zone is 
not common Histologic examination has been earned out in 12 cases 
Photomicrographs and drawings are reproduced The theories attempt- 
ing to explain the origin of this condition aie discussed The author 
believes it to be a tiue degeneration Curative treatment is largely 
suigical Iiidoscleiectom}’-, cauterization and excision have all been 
advocated The author believes that excision gives the best results, as it 
reduces the astigmatism, increases the resistance of the thinned zone, and 
favors improved nutiition A complete bibliography is given 

» S B Marlow 


Partial Funnel Detachment of Descemet's Membrane A 
Busacca, Arch d’opht 53 : 694 (Sept) 1936 


This condition was obseived m a case of leukoma of the cornea due 


to a purulent conjunctivitis of the eyes at birth A drawing of the 
condition as pictured at slit lamp examination is presented The 
mechanism of its production is suggested as being due to the firmness of 
adhesions between the posteiioi surface of the cornea and the lens, 
which resulted in teaiing off of Descemet’s membiane when the anteiior 


chamber was refoimed 


S B Marlow 


Information Based on Three Hundred and Forty-Nine Cases of 
Heredosyphilitic Keratitis D Lazarescu, Arch d’opht 53: 
756 (Oct ) 1936 


This report is a statistical study of 349 cases of interstitial keratitis 
According to the author this condition occurs in more than 4 per cent 
of patients with ocular disease In 76 8 pei cent of the cases of heredo- 
syphilitic keratitis the patients were between 5 and 20 years of age 
The condition was unilateial in 32 4 per cent Four per cent of the 
patients had acquired syphilis A history of abortion was given by 25 6 
per cent of the mothers Stigmas of inheiited syphilis were present in 
77 per cent of the entire group The Wassermann test was positive in 
83 3 per cent At the time of the patients’ admission to the hospital the 
disease was unilateral in 101 and bilateial m 248 In 57 cases the 
appearance of the second eye was not noted In 80 cases both eyes 
were affected simultaneously The average time between the attacks m 
the two eyes was one hundred and nine days The conclusions drawn 
are as follows 1 The most frequent signs of congenital syphilis aie 
bone lesions (38 per cent) and Hutchinson’s teeth (36 per cent) 2 
Antisyphilitic treatment often prevents or delays involvement of the 
second eye (87 per cent) 3 Tiauma is capable of causing an inflam- 
mation limited to one eye Visual results were not determined in this 


series of cases 


S B Marlow 


Perforating Scleromalacia F J Soriano and A Riva, Arch 
de oftal de Buenos Aires 12: 139 (March) 1937 

A case of perforating scleromalacia is reported in which perforating 
holes were situated at the limbus This case, although in some aspects 
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atypical, according to the authors fits in with the process first described 
b}^ van der Hoeve With the exception of one hole, the others were 
small and irregular The lesion in this case and in reported cases was 
degenerative and unaccompanied by inflammatory symptoms In this 
case there coexisted a chronic rheumatoid arthritis, which was also found 
in some of the reported cases The authoi s agree with van der Hoeve in 
considering the nature of the lesion degenerative (trophic) 

C E Finlay 

Traumatic Parenchymatous Keratitis in Congenital S\philis 
G von Grolman, Arch de oftal de Buenos Aires 12 449 (July) 
1937 

A case of se\ere parench) matous keratitis developing after a con- 
tusion is reported After several Aveeks the cornea began to clear and 
finally cleared entirely Shortly af teru ard. the other eye became affected 
Avith t} pical parenchymatous keratitis, a\ Inch ran the usual course There 
was a 4 plus Wassermann reaction 

Von Grolman discusses at considerable length the different opinions 
on the 1 elation of trauma to syphilitic lesions m general and of the eye 
in particular He also discusses the theor} that parenchymatous 
keratitis is not an essentially syphilitic lesion, the syphilis being a pre- 
disposing cause (Kummel) The author is inclined to accept this Mew 

C E Finla\ 


Experimental Pathology 

Ocular Thermometr\ A Bucalossi, Ann di ottal e dm ocul 65* 
507 (July) 1937 

A fine needle embod}ing a thermopile of steel and constantan w^as 
used to record temperatures m the anterior chamber, the lens and the 
peripheral and central poitions of the vitreous of rabbits exposed for 
half an hour to A^arious tempeiatures m the incubator or refrigerator 
Temperatures of 6, 18, 30 and 42 C were employed, and the intraocular 
temperature w^as compared wnth the rectal temperature each time In 
each experiment one eye w^as left open, wiiile the other w as closed bv hd 
sutures Exposure to a temperature of 6 C produced a slight low’-ermg 
of the rectal temperature (from 38 6 to 38 3 C ) and a marked reduction 
in the intraocular temperature The reduction m the intraocular temp- 
erature was especially maiked m the anterior segment of the open eye, 
the temperature reaching 30 85 C m the anterior chamber and 34 75 C 
m the lens In the central portion of the Autreous it reached 36 37 C , 
AAdiile m the peripheral portion theie AA^as a slight reduction (to 37 6 C ) 
The closed eye of the same animal shoAved similar but much slighter 
changes (36 65 C in the anterior chamber) Exposure to a temperature 
of 18 C produced changes that Avere similai but much slighter than 
those produced at 6 C At a tempeiature of 30 C , a slight reduction of 
temperature in the anterior chamber Avas obserA’^ed m both the closed 
and the open e}e Exposure to 42 C produced a slight rise m the 
lectal temperature and in the temperature of all portions of the eye, 
but the temperature m the e 3 '^e Avas ahA^ays less than the lectal temper- 
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a.ture, the greatest difteieiice being obseived iii the temperature of the 
auterioi chamber In the last expeiiment there was little difference 
between the temperatuie in the closed eye and that m the open eye In 
geneial, the expeiiments showed that the intraocular temperature is 
alwa3^s lowei than the lectal temperatuie in their relation to the surround- 
ing tempeiatuie The mtiaoculai temperature diminishes progressive!}^ 
from the deep to the superficial constituents of the eye The lowering 
of the mtiaoculai and lectal tempeiatures is i elated to the surioundmg 
temperatuie The tempeiatuie of the peiipheial part of the vitreous 
was not influenced by opening oi closing the lids, being dependent on 
the temperatuie of the body as a whole o ^ 

b R Gifford 


General 

Photophobia A Magitot, Ann d’ocul 174: 817 (Dec ) 1937 

In a communication in 1936, as well as in an article which recently 
appeared m the Annales d' ocuhstique , Magitot drew attention to the fact 
that therapeutics applicable to ocular pain were capable of relieving 
tearing and photophobia Photophobia, as it is known m the oph- 
thalmologist’s daily practice, is a painful sensation brought on by light 
Many persons have a deep sense of pain when exposed to bright light 
The different kinds of photophobia are described, and different con- 
ceptions as well as ideas concerning the problem are discussed 

It is difficult, says Magitot, to follow Lebensohn and accept all his 
arguments The experience of Bruce and Rochat obliges one to accept 
the theory of a vegetative reflex brought on m an antidromic manner 
by the excitation of light acting on the nerve terminals compressed and 
hyperanesthetized by an inflammatory phenomenon But the vaso- 
dilatory action, which seems to indicate the action of epinephrine hydro- 
chloride in subconjunctival injections, does not accord with the 
vasoconstrictive effect of light (Sven Larsson) or with the clinical facts 
Magitot has observed the disappearance of photophobia under the 
influence of anesthesia of the sphenopalatine ganglion, notwithstanding 
marked congestion of the vessels of the ins On the other hand, it must 
be remembered that photophobia may appear also in the course of certain 
meningeal reactions For these reasons it seems that photophobia should 
be considered not only as a vasomotor distuibance but as a sympathetic 
allergy, brought on by sensitive excitations, direct or recurrent 

Anesthesia of Meckel’s ganglion through the palatine canal is brought 
on without producing the slightest anesthesia in the ophthalmic and 
suborbital fields, which seems to indicate that the light excitations are 
brought on by long or short leflexes, tearing, pain and blepharospasm 
and often by accommodative asthenopia 

If Magitot’s remaiks are well founded, and it is admitted that light 
is able to provoke pain of the sympathetic type, due to a hyperallergy 
of the trigeminal nerve, the practitioner will readily remember that 
painful photophobia may be helped by three methods, any one of which 
IS easily applied These are the subconjunctival injection of drops of 
epinephrine hydiochloride, infiltration of the sphenopalatine ganglion 
with procaine hydrochloride and alcoholization of the oibit 

S H McKee 
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Instruments 

Spatula-Forceps for Heine’s Operation P F Archanghelsky, 
Arch d’opht 53.696 (Sept) 1936 

A spatula-forceps copied fiom deWecker’s iridectomy scissors is 

described It is inserted closed through the usual scleral incision into 

the anterior chamber It is then opened and withdrawn The author 

has successfully used it on 5 eyes of 4 persons He believes that wider 

separation of the ins, ciliary body and choroid fiom the sclera can be 

obtained by its use c, ^ , , 

SB Marlow 


Presentation or a Small Model Entoptoscope E P Fortin, 
Arch de oftal de Buenos Aires 12.456 (July) 1937 

Fortin describes a small model entoptoscope which, although giving 
a less clear image, owing to its size and less costly makeup is of greater 
utility clmicall}' than a larger instrument Its size is that of an ordinary 
microscope, and it has six sets of oculais A small Philipps mercury 
lamp IS used instead of the Cooper-Hewitt lamp, as m the first instru- 
ment The Nicol prism is leplaced by a Zeiss polarizer, and the filter, by 
a Zeiss uviol glass Fortin gives the indications for each of the six sets 

of oculars m detail „ ^ _ 

C E Finlay 


Lacrimal Apparatus 

Recurrent Pneumococcic Dacryoadenitis G E de Sanctis, 
Ann di ottal e elm ocul 65* 551 (July) 1937 

The previous literature on lecurrent pneumococcic dacryoadenitis is 

leviewed, and apparently only 3 cases have been reported The authoi’s 

patient, a woman of 41, gave a history of swelling in the region of the 

right laciimal gland eveiy spring for the past nine years Each time 

tieatment with hot packs was followed by an escape of pus fiom the 

upper cul-de-sac, with lelief of all symptoms The region of the left 

gland had been involved in a similar process on two occasions The 

patient had sufiieied from an attack of pleurisv and bronchopneumonia 

sixteen years before the first attack of adenitis When she was seen 

by the author, the typical picture of acute dacryoadenitis was present 

Pneumococci were recoveied from pus expressed by pressure on the 

gland and also from pus removed by mouth later, when all symptoms 

had subsided Smeais and cultures from the upper cul-de-sac weie 

negative It seems possible that pneumococci remained m the gland in 

a latent form between the numerous attacks ^ ^ ^ 

S R Gifford 


Lens 

Luxation of Lens Through a Retinal Tear into the Subretinal 
Space F B Fralick, Am J Ophth 20 795 (Aug ) 1937 

Frahck reports an apparently unique case in which retinal detach- 
ment occurred m the only eye of a 36 year old man with congenital 
subluxation of the lens, the fellow eye, in which there had also been 
congenital subluxation of the lens, having been lost through operation 
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and subsequent injury There were two tears m the retina, and through 
the lower tear the periphery of the luxated lens could be seen The 
patient was placed in a Bradford frame, face down, and the next day 
the lens appealed in the anterior chamber, whence it was removed An 
unsuccessful diathermy operation was done a month later, and the vision 

remained limited to moving objects ,,, „ 

W S Reese 


Cataract Due to Electric Shock C Djacos, Arch d’opht 53: 
454 (June) 1936 


The interest m the case reported by Djacos lies m the observation 
that the cataract did not piogiess to complete opacity The authoi was 
able to aid m its legiession, with improvement of vision This case has 
an impoitant medicolegal aspect and supports the contention of Genet 
that it is unnecessary to huiry operation Cataract due to electiic shock 
is not a distinctive type , biomicroscopic examination does not always 
give the same picture Although for the most part the cataract desciibed 
here closely resembles that desciibed by Rollet and Paufique, it is not 


always possible by biomicroscopic examination to recognize such a 
cataract The only common features are that it is subcapsular and 
that as it progresses it spreads fiom the superficial to the deeper layers 

S B Marlow 


Metabolism of the Lens After Parathyroidectomy R Campos, 
Ann di ottal e dm ocul 65:481 (July) 1937 

With the technic of Waiburg, Campos estimated the oxygen con- 
sumption and anaerobic glycolysis of the cortex removed from the capsule 
of the crystalline lens The oxygen consumption of the normal rabbit’s 
coitex was Q 0, == 0 49, and the glycolysis was O 0 51 The eyes 
of 9 of 24 labbits subjected to parathyioidectomy were suitable for 
examination, showing partial opacities of the lens of various degiee 
The eyes of 2 other rabbits showing complete cataiact were also 
employed There was a slight decrease m the oxygen consumption of 
the cortices of animals killed about forty days after parathyioidectomy, 
but those of the rabbits with incomplete cataract as a whole showed no 
definite decrease The lenses with complete cataract, on the other hand, 
showed a marked deciease m oxygen consumption, which was 0 in 1 
animal and 0 10 m the other Anaerobic glycolysis was i educed in all 
the lenses examined, the reduction being most marked m eyes lemoved 
after from fourteen to twenty-one days and again after fifty days The 
average figuie for the lenses with paitial cataiact was 0 30 Of those 
with complete cataract, one showed a glycolysis of 0 30 and the other 
of 0 When the amount of calcium in the testing fluid was increased 
and that of potassium was decreased, a more marked decrease in gly- 
colysis occurred Such an increase of calcium was observed m the 
aqueous of the parathyroidectomized animals (the blood calcium vas 
low), and it is thought that such an increase in calcium may be an 
imnnrtant factor in the precipitation of the proteins of the lens and m 
of glycolysis wh.ch was obsen-ed g 
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Operation for SncoNCARit Cataract P Knapp, Khn Monatsbl f 
Augenh 99. 15 (July) 1937 

Knapp discusses opeiations foi secondaiy cataiact and the after-care 
on a broad scale and offeis valuable technical suggestions, especially for 
the discussion He arrnes at the follouing conclusions The opeiation 
for secondary cataract is fiee from dangei in most of the cases, piovid- 
ing the 6)6 IS free from irritation and lemnants of the cortex The 
absence of precipitates on Descemet’s membrane and folds in it must be 
ascertained by means of the slit lamp If these lequirements aie fulfilled, 
an early discission is prefeiable as long as the posterior capsule is still 
thin Peiipheral incision with a shaip knife and posteroanterioi 
discission, which guards the vitreous best, are recommended , the aqueous 
humoi must not escape Glaucoma is the only actual danger , therefore, 
a solution of pilocarpine should be instilled after operation Neverthe- 
less, the danger of glaucoma cannot be entiiely eliminated any more 
than it can be totalK excluded after intracapsular extraction of cataracts 
Predisposing factors for the development of secondary glaucoma, aside 
from impaction of the ins and synchysis or other changes of the 
vitreous, are hkel}'^ to occur, especially lesions of the limiting membrane 
of the vitreous Knapp suspects that in these cases the dissolved 
vitreous entering the anterior chamber causes obstructions in the irido- 
corneal angle The operations for secondary cataract should be post- 
poned as long as symptoms of a glaucomatous tendency are present, or 
else extended postoperative control is indicated K L S 


Phacocele Report of a Case 
343, 1937 


H Skydsgaard, Acta ophth 15* 


A large ulcer developed on the lo\\er third of one cornea of a 
17 3’^ear old giil suffering from gonorrheal conjunctivitis A des- 
cemetocele formed, which ruptured when the patient struck her eye 
with her hand More than half of the lens prolapsed through the 
corneal perforation , it became constricted into the shape of an hourglass 
and effectively prevented any prolapse of the ins Thirty-six hours later 
the capsule of the lens ruptured, and the lens substance extruded 
Remains of the capsule continued to keep the corneal perforation closed, 
and the subsequent course was entirely favorable Vision of 5/60 was 
recovered 

O P Perkins 


Lids 

Cicatrization Without Ectropion Following Therapy with 
Carrel-Dakin Solution E Puscariu, Arch d’opht 53 536 
(July) 1936 

In the author’s experience wounds of the lid can be quickly sterilized 
and rapid epithehzation promoted by the Carrel-Dakm method In 
this way dense thick scar tissue is avoided, and the danger of ectropion 
IS lessened Two cases are cited, and photographs of the results obtained 
accompany the article 5 ^ Marlow 
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Blepharochalasis P Panneion, Aich d’opht 53: 729 (Oct) 1936 

Blepharochalasis has been considered an acquiied pathologic con- 
dition by all authois reporting it, none having mentioned the possibility 
of heieditaiy tiansmission Panneton repoits that he has been able to 
tiace 79 persons so affected in the same family In 47 persons scatteied 
through three generations there is evidence of this condition, as indicated 
by the history and photogiaphs The author has been able to examine the 
mother and 2 bi others of his patient A genealogic tiee is presented 
Fiom a study of this case the author suggests that sex is of no importance 
and that tiansmission can take place either through the father or through 
the mother Theie is no characteiistic heredity, as is the case m 
hemophilia, and the heredity does not follow the mendelian law The 
authoi desciibes three degrees of the condition He has found 93 cases 
described in the liteiatuie, all of which he includes in a table A 
complete bibhogiaphy accompanies the paper His conclusions are (1) 
that heredity can have and probably does have a part in the causation 
of blephaiochalasis which has as yet not been recognized, (2) that 
there are degrees of the condition fiom the minimum of “baggy lids” 
up to blepharochalasis itself and (3) that it is from the anatomic stand- 
point that one must look for the essential cause of the condition 

S B Marlow 


Methods of Examination 

Contribution to the Theory and Practice of Tonometry J S 
Friedenwald, Am J Ophth 20:985 (Oct) 1937 

This comprehensive and rather mathematical aiticle does not lend 
Itself to abstracting By allowing for the distortion of the cornea 
due to the foot plate of the tonometer irrespective of the indentation 
produced by the plunger, a method has been developed for calculating 
the true intraocular pressure which is fiee from eriors owing to the 
rigidity of the ocular coats For eyes of aveiage rigidity, the pressure 
so determined is slightl}'- higher than that determined by the Schiotz 
nomogram and is more nearly in accord with the experimental results of 
Wessely and Seidel on living eyes ^ g Reese 

Condemnation of Color Indexes in Clinical Perimetry A 
Magitot and Dubois-Poulsen, Ann d’ocul 174: 649 (Oct ) 1937 

In a medical or surgical clinic the objective examination of the 
patient is given precedence over the subjective In the practice of 
ophthalmology the contrary is true, as so often the majority of methods 
consist in nothing but making use of the sensations of the patient 
Research concerning the meaning of light in all its foims is considered 
so essential at the present time that Morax, with good leason, was 
accustomed to require its piecedence over other exploratory methods 
As in all other subjective studies, the clinician must consider well 
the physical condition of the patient, that is, that he is not weakened by 
disease or disturbed with emotions or fear Examination of the visual 
field must be done with patience and care and in a standard manner 
From the authors’ compaiison of the results of their study with 
colored and with white fields, the f ollo\\ mg conclusions are dra\^ n The 
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colored perimetry introduced m this reseaich, which reflected on the 
instrument and on the patient himself, was the cause of numerous errors 
2 The colored fields were no more exact than white fields, and a 
chromatic scotoma always corresponded to a scotoma for white 3 
Perimetry with the white index must be done in a precise manner, the 
light must be constant and the fixation good A perimeter arc of 
330 mm radius answers all clinical demands Usually for the 
peripheial field two dimensions of the index suffice For the zone 
between 10 and 30 degrees, an index of from 1 to 1 5 mm was used 
For the field between 30 and 90 degiees, an index of 3 mm is advised 

S H McKee 


Neurology 

Lesions of the Chiasma in a Case or Cranial Traumatism J 
Malbran, Arch de oftal de Buenos Aires 12 150 (March) 1937 

A case of cranial traumatism in the right frontal region is reported, 
in which injury was followed by loss of the right and left temporal 
fields and the lowei visual field, vision being solel}^ preserved m the 
upper nasal quadrant The presence of a lesion of the chiasma was 
confirmed at an operation to which the patient was subsequently sub- 
jected This proved of little benefit to the ocular defect 

Malbian accepts Liebrecht’s explanation of such cases, that is, the 
chiasma is torn apai t by a violent broadening of the transverse diameter 
of the base of the skull, which follows a violent contusion of the frontal 
region He has not found any other case reported m the literature in 
which the presence of a lesion was confirmed by means of a surgical 
operation He refers to a study of such cases by Coppez, in which the 
latter reported 3 clinical cases and the results of several experiments 

C E Finlay 

Histologic Examination or the Cerebrum in Unilateral Periph- 
eral Blindness Report or Two Cases A Juba and A 
SzATMARi, Klin Monatsbl f Augenh 99 173 (Aug ) 1937 

Two cases of unilateral peripheral blindness are leported m which 
histologic examination of the brain was made Detailed descriptions, 
especially of the geniculate bodies and striated area, are given, and the 
relation between the pathologic cerebral changes and the blindness is 
discussed 

The first case was that of a man aged 68 who died from caicmoma 
of the stomach The left eyeball was missing , the time of the occurience 
of the ocular lesion was unknown Aside from the usual changes in 
the external geniculate body, alteiations were found in the striated area 
which were associated with the lesion of the first optic neuron The 
atrophy of the fourth layer predominated 

In the second case, that of a man aged 72 who died from a peritoneal 
tumor, the time of the loss of the right eye remained unknown The 
usual secondary and transneural degenerations were combined with 
degeneration of the papillomacular bundle, i e , the fibers of central 
vision, which apparently was due to chronic toxic retrobulbar neuritis 
Complicated but evidently uniform areas of degeneration had developed, 
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so that the almost mathematically regular construction of the external 
geniculate body could be obserx^ed by investigation of the transneural 
degenerations The external geniculate body showed beginning secondary 
indistinctness of the distribution of the lamellar atrophy 

The visual cortex was intact in this case and in a third case, that of 
a patient suffering from bilateral atrophy of the optic nerve 

The authors explain the rarity of changes in the visual cortex in 
cases of unilateral peripheral blindness In their opinion the lesion 
of the stiiated area is started by the transneural atrophy of the second 
optic neuron, the nutritive center of which is the external geniculate 
body Hence, this lesion is a transneural atrophy of the second degree 
Transneural atrophy is not intensive as a rule and is rarely accompanied 
by considerable destruction of cells Therefore, the atrophy of the 
external geniculate body is bound to be intensne, as it causes certain 
changes in the visual cortex ^ r t 


Operations 

Traksplaxtation of the Conjuxctwa from the Cadaver’s Eye 
Experimental Part , Preliminary Report M G Rosenzweig, 
Yestnik oftal 11: 311, 1937 

The history of transplantation of the cornea and mucous membranes 
is reviewed Experiments were done on 3 rabbits In the first experi- 
ment a conjunctival flap, 6 by 4 mm , was transplanted from 1 rabbit 
to another In the second experiment the conjunctiva was transplanted 
from a rabbit two hours after it was killed In the third experiment 
the rabbit was killed, one hour later 6 cm of the blood ivas taken fiom 
the heart The eye was enucleated and placed m that blood and kept 
in it for five days at a temperature of from 41 to 50 F The conjunctna 
from the enucleated eye ivas transplanted into a rabbit’s eye and “took” 
well In all 3 rabbits the transplanted conjunctiva looked normal m 
about ten days after the operation Tarsorrhaphy was usually done after 
the operation, so that the flap w^ould stay m place Transplantation of 
a cadaver’s conjunctiva which had been conserved for nine days in the 
blood of the donor was carried out, and the conjunctiva “took” well 
Thus the problem of conjunctival transplantation from a cadaier’s 
eye consented in cadaver’s blood is solved in a positive w'ay The new^ 
source of the transplant opens wnde possibilities in the field of plastic 
operations and in burns of the eje The conservation of a cadaver’s 
conjunctiva is connected wuth the problem of blood transfusion 

O Sitciievska 

Orbit, Eyeball and Accessory Sinuses 

Orbital Varices F J Soriano and H R Piccoli, Arch de oftal 
de Buenos Aires 12:408 (June) 1937 

Tw’o cases of orbital \ances are reported In 1 the larix was situated 
superficially at the orbital margin near the internal angle of the upper 
hd The Aanx increased in size on increase of the cephalic pressure and 
disappeared when the patient was hing down It had no influence on 
position of the ejeball In the second case the ^ancose dilatation was 
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Situated deep in the oibit There was alternate production of enoph- 
thalmos and exophthalmos according to position of the head and to con- 
ditions affecting the congestion of this region of the body 

C E Finlay 


Tomography or hie Orbit M Ibanez, M Oribe and M Malen- 
CHiNi, Arch de oftal de Buenos Aires 12:464 (July) 1937 


After leference to difficulties in the inteipretation of roentgenograms 
of the orbit due to the projection of cranial formations into the orbit, 
which are only partially avoided by serial roentgenogiams of the cranium, 
including the frontal and the lateral views and pictures made in special 
positions, the authois consider the problem solved by the employment 
of tomography This is a selective procedure which allows roentgeno- 
graphic study in different planes and an appreciation of the anatomic 
structure and relations and even of small differences m roentgenographic 
density In the future still moie can be expected from this method 
with improvements in the apparatus and technic 

The authors review the literature on the subject, giving to Baese 
the credit foi priority in first attempting to use the method and to 
Bocage the credit for inventing the procedure 

They describe in detail the structures to be obseived in roentgeno- 
grams of the normal orbit taken in the frontal position at different levels 
separated 1 cm from each other and also in those taken m a sagittal 
position 

They next consider tomographs taken with a special objective 
(visualization of the sella turcica, the sphenoid sinus and the foramen 
rotundum) 


This IS followed with a study of tomographs of pathologic orbits, 
with which their experience is limited, then usefulness being specially 
indicated in tumors of the orbit and of neighboring cavities 

They conclude that tomography permits observation in detail of 
lesions impossible to appreciate in ordinary roentgenograms and anatomic 
study in serial roentgenographic planes They believe that the method 
IS particularly useful in conjunction with ordinary roentgenograms taken 
in the classic positions, when the presence of a lesion is suspected but a 
more complete study is desirable This paper contains the first descrip- 


tion of orbital tomographs 


C E Finlay 


Physiology 

Clinical Study of Consensual Ophthalmotonic Reactions L 
Weekers and J Fanchamps, Arch d’opht 53: 513 (July) 1936 

Consensual ophthalmotonic reactions have been observed in animals 
experimentally as the result of many different procedures, which are 
listed in the article The clinical study of these reactions has only just 
begun Magitot has collected all the known data on the subject Some- 
times these reactions aie striking clinically More often they escape 
attention and must be looked for The authors cite 2 cases in detail 
The essential idea of consensual oculovascular reactions resulting in 
consensual ophthalmotonic reactions seems to them to be entirely justified 
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and to be a fundamental physiologic phenomenon Clinically, it is an 
aid m understanding facts In some pathologic cases an inveise leaction 
occurs, but the explanation is clear and must be visualized m each case 
Reference is made to the obseivations recoided m regaid to other paiied 
organs of the body The question is laised as to how much a part this 
leaction plays in the development of sympathetic ophthalmia 

S B Marlow 


Entoptic Phenomena — Intraretinal Fluids E P Fortin, Aich 
de oftal de Buenos Aires 12: 183 (April) 1937 

In this paper Fortin discusses his peculiar views m i elation to the 
stiuctuie of the retina, the ordinary description of which he deems 
faulty, due to observations made under unfavoiable conditions and the 
production of artefacts He considers that the retina is not composed 
of solid tissue but of a semifluid or gelatinous tissue, m which the differ- 
ent constituent elements float, and that it can be pi operly studied only by 
entopic obseivation with appropriate appaiatus and with different 
kinds of light He details at some length a desciiption of the different 
layers and retinal elements obsei vable liy his methods and his views in 

connection with the same _ _ ^ 

C E Finlay 


Experimental Study of the Influence of Muscular Work on 
Intraocular Tension V P Filatov, I G Yershkovitch 
and V E Shevalev, Vestmk oftal 11: 161, 1937 

By the method of elastotonometiy Kalfa established the piesence of 
a uveal reflex in the eye which legulates the mtiaocular tension Filatov 
and his co-workei s presume that substances of fatigue which accumulate 
111 the blood after muscular activity stimulate the aforementioned reflex 
Wolff and deYoung observed a decrease of mtiaocular tension after 
convulsions The authois undeitook a senes of experiments in order 
to veiify these findings 

Rabbits weie made to lun in a closed wheel which turned aiound its 
horizontal axis Stans were laid out in the wheel so that the labbit 
would not slip The wheel turned from six to ten times per minute, 
and the experiment lasted fiom thiee to ten minutes The tension was 
taken befoie and aftei the lace In all animals the tension was loweied 
fiom 7 to 14 mm of meicury after the race 

Muscle extiact of the fatigued animals was introduced into the blood 
of control animals, it was also instilled into the conjunctival sac and 
injected undei the conjunctiva , the intiaoculai tension was not influenced 
by these injections Small doses (from 5 to 10 cc ) of blood serum of 
the fatigued animals injected intravenously into the contiol animals 
pioduced no effect on the tension Large doses (30 cc ) of the blood 
of fatigued animals i educed the intraoculai tension of the control animals 
considerably 

Thus these experiments confirm tlie hypothesis of Filatov that 
substances of fatigue accumulate in the blood and cause a decrease of 
intraocular tension Further study of the subject is necessary, and it 
may bring about a better understanding of the cause of glaucoma 

O Sitchevska 
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Retina and Optic Nerve 


Retino-Ciioroiditis Radiata T W Brown, Bnt T Ophth 
21.645 (Dec) 1937 


An apparently unique condition was seen in a man aged 47 At 27 
years of age he had an illness which was suggestive of spondylitis 
tuberculosa The eyes showed disseminated choioiditis For a year 
he had had alopecia aieata In each eye the disk was noimal, with a 
rone of atrophy disk diameters surrounding it Within this aiea 
was scattered pigment Partially confluent with this zone, extending 
peripherally almost to the equator, and centered on the retinal veins 
like beads on a stung, were numerous patches of choioidal atiophy 
Within these atiophic aieas theie were large piominent punctate masses 
of pigment, which geneially ensheathed the vessels but sometimes lay 
below them The atrophic areas weie 114 disk diameters in bieadth 
and followed the distribution of the veins so exactly that m many places 
where the latter bifurcated so did the foimer They weie in most 
instances bounded by letina of normal appearance, but here and there 
they were partially demaicated by a nairow zone of pigment Those 
parts of the veins in which no atrophy was piesent were in many 
instances delineated by a sheath of pigment The optic papillae were 
normal There was a low compound myopic astigmatism, with cor- 
rected vision of 6/9 in each eye The visual fields weie conti acted, 
with scotomas conesponding to the atiophic areas but with no defects 
of the nerve fiber bundles 


The author could find no similai case leported in the hteratuie and 
believes that the condition is a disease sui generis, foi which the name 


retinochoroiditis radiata is suggested 


W Zentmayer 


Some Pathogenic Factors in Retinitis Pigmentosa M Mecca, 
Ann di ottal e elm ocul 65: 544 (July) 1937 

Mecca defends a previous article against an attack by Schupfei 
Little new evidence is advanced, but Mecca insists on the importance 
of vascular spasm in cases of retinitis pigmentosa and on the efficacy 
of treatment by acetylcholine and other vasodilating agents 

S R GirroRD 


Pathologic and Clinical Reports of Three Cases of Exudative 
Retinitis C S Damel, E Adrogue and J Malbran, Aich 
de oftal de Buenos Aiies 12 384 (June) 1937 

One of the 3 cases repoited here had previously been repoited by 
Sena New sections weie made of the eye, which had been enucleated 
because of glioma, and the Malloiy method of staining was used Of 
the other cases, 1 was observed by Damel and the third by Adrogue 
and Malbran In each, the eye had been enucleated because of sec- 
ondary glaucoma 

After a detailed study of the pathologic changes, which are illustiated 
by photomicrographs, the authors conclude 1 Exudative retinitis may 
exist without prior arteiiovenous lesions, no signs of real angiomatosis 
being found in any of the 3 cases 2 The principal pathologic lesion 
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IS the exudate, which at first detaches and later lifts the retina; 
calcareous deposits, choroidal degeneration, connective tissue trans- 
formation and cystic formations are secondary to the primary exudative 
retinitis 3 The pathologic picture m these cases confiims Koyanagi’s 
discoveiy of the clear vacuoles which replace a large number of the 
pigment cells 4 The content of the clear spectral, or ghost, cells is 
albuminous The authors are inclined to favor Leber’s hypothesis as 


to the origin of the clear cells Leber and Demaria consider them as 
proliferating pigment epithelium, which on separating fiom the lamina 
vitrea act as macrophages in the subrelmal exudate ^ ^ Finlay 


Dark Adaptation and Its Differential Diagnostic Value in Cases 
OF Neuritis and Choked Disk L Dymshitz, A Kaliomina, 
L Lukova and K Rapoport, Vestmk oftal 11: 176, 1937 


Systematic examinations of dark adaptation were made during the 
past few years on 30 patients suffering from various diseases of the optic 
nerve There were 10 with choked disks, 11 with optic neuritis, 7 with 
letrobulbar neuritis and 2 with atrophy of the optic neive The patients 
with choked disks were examined at the height of the development of 
the condition and in the i egressive period In some there was a marked 
distuibance of the visual fields The Nagel adaptoineter was used at a 
distance of 60 cm 

The following conclusions were arrived at after a careful and pro- 
longed study 


1 Theie is a marked disturbance of the dark adaptation in cases of 
choked disk at the height of the development of the condition 

2 A disturbance of the daik adaptation of varying intensity is also 
observed in cases of optic neuritis 

3 The dark adaptation is partially preserved in the regressive 
ati opine period in cases of choked disk and optic neuiitis to a degree not 
corresponding to the ophthalmoscopic changes in the optic disk 

4 In cases of retrobulbar axial neuritis the adaptation is changed, 
but not as much as the visual acuity, which demonstrates the change 
also 111 the peripheral fibers 

5 In some cases of axial neuritis the dark adaptation is markedly 
lowered, while the peiipheial portion of the visual field is preserved 


6 Examination of the dark adaptation m cases of disease of the 
optic nerve is a useful additional method for examination of the function 
of the eye, but its differential diagnostic value cannot be considered 


definite 


O Sitciievska 



Society Transactions 

Edited by W L Benedict 


FRENCH OPHTHALMOLOGIC SOCIETY 
Fiftieth Cougi css, Pai is, June 28-30, 1937 

Translated by Percy Fridenberg, M D , New York 
First Session, Monday, June 28, Sam 

Our Distinguished Colleague Pope John XXI (Lantern Slides) 
Dr H Villard, Montpellier 

Pietro Hispano, bom at Lisbon in 1215 or 1226, became pope on 
Sept 20, 1276 He died, ciushed by the fall of a ceiling, on May 16, 
1277 He wrote about a dozen philosophic treatises, of which the best 
known are the book “De Tame” and, above all, the “Summulae logicales,” 
which had such a great success that Dante lefeired to the author in his 
“Paradiso ” Pope John also published two medical works, the 
“Thesauius pauperum,” wdiich is a book on elementary medicine, and 
the “Liber oculorum,” which gives one an excellent idea of what 
ophthalmic science was like in the thirteenth century 

Selection of Contact Lenses by Means or Metallic Prostheses 
Dr Jules Szymanski, Waisaw% Poland 

The piostheses are composed of two paits, a scleral and a corneal 
poition, identical to the Zeiss contact lenses but separate and made of 
metal The scleral prostheses consist of three conical iiiigs wuth a radius 
of 11, 12 and 13 mm each, with an opening of 12 mm aboie and one of 
20 mm below The adjustment is empiiic If the upper border projects 
too far, one adjusts the prosthesis low’^ei , on the other hand, if it is the 
low^er border which projects, one adjusts the piosthesis higher The 
corneal curvature is calculated by a diagram and verified by the metallic 
corneal prostheses — the foui shells with radiuses of 6, 7, 8 and 9 mm 
These are placed on the cocainized eye to see that the}'^ do not press on 
the cornea 

Surgical Treatment or High Myopia Dr Alfonso Motolese, 
Florence, Italy 

This paper was not lead 

Development of the Lacrimal Passages in Man (Lantern Slides) 
Dr Georges Leplat, Liege, Belgium 

No abstract was submitted 

Simplified Technic for the Toti Operation (Lantern Slides) Dr 
R Rubbrecht, Biuges, Belgium 

No abstract was submitted 
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Dacryocanaliculorhinostomy (Lantern Slides) Dr Benedetto 
Strampelli, Rome, Italy 

This paper was not read 

Palpebral Autoplasty Dr Epimaco Leonardi, Rome, Italy 

No abstract was submitted 

Diplopia Preceding a Marked Increase of Growth in a Dermo- 
lipoma of the Conjunctiva Dr Jean Sedan, Marseille 

A bilateral tumoi which had been stationaiy since childhood started 
to glow rapidly on one side m a woman aged 36 This growth was 
pieceded by the development of diplopia due to paralysis of the abducens 
neive before there was any displacement of the globe inward The 
diplopia, which was the signal symptom of the growing tumor, did not 
increase appreciably, and several months later the dermolipoma, the 
volume of which had iiici eased enormously, crowded the globe inward 
The tumor was removed m its entirety The patient was syphilitic and 
poorly nourished and showed an irreducible W assermann reaction of the 
blood She had had 4 stillborn children The rapid growth of the tumor 
and the peculiar diplopia, which evidently preceded the appearance of 
the tumor, are the rare and striking featuies m this case The syphilis 
may have been the actual cause of the palsy which resulted m diplopia 
and also a factor in the proliferation of fatty cells The growth was 
85 mm long and 48 mm broad 

Histologic and Clinical Statistics on Eighty Cases of Tumor 
OF the Bulbar Conjunctiva (Lantern Slides) Dr Henri 
Tille, Pans, and Dr Pierrette Pillet, Lyon 

The authors report on the histologic classification and clinical 
prognosis of neoplasms, which are so variously interpreted One 
category, that of nevocancer, is so predominantly frequent that one 
may say that the conjunctiva is, above all, a network of Langerhans 
cells The usual cellulai polymoiphism of these tumors, which aie 
epithelioid, sarcomatous, etc, is found, whether they are deiived from 
a tiue fouith layei, whether they are of epithelial origin or whether 
they aie of conjunctival oiigin, or, as Masson claims, of neural oiigm 
Pigment is often absent, and this has to be bi ought out by nitratation 
^ Next in order of frequency aie the epitheliomas of malpighian lineage 
Aside from common benign new growths, certain varieties of cancer are 
invariably absent, especially the fibroblastic sarcomas Theie are no 
neurinomas, which are so frequent in other regions of the body, and 
no neuioganghomas or sympathomas It would seem that most of the 
tumors lepoited m the liteiature have to be regrouped and classified 
anew, especially the nevocancers The following histologic material 
foiined the basis of this study nevocancers, about 15 per cent, 
epitheliomas, 8 pei cent , papillomas, 7 per cent , cancerous papillomas, 
2 pel cent , various forms of nevi, including dermoepithehoma, 10 per 
cent, epithelial c\sts, S per cent, dermoid cysts. 7 per cent, lipomas, 3 
per cent . fibromas, 15 per cent, and lymphomas 15 per cent There vas 
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osteoma, piobably a fragment of a deimoid cyst Of the 18 nevo- 
canceis, 5 lecmied repeatedly Two of the patients died One, a child 
of 3, had ceiebial metastases within a year aftei cxenteiation of the 
01 bit and the application of radium, the othei, an adult, died within thiee 
years aftei exenteiation The piognosis in the 11 other cases was not 
clear It seems to be favoiable within fiom one to fifteen ycais Of 
the 10 patients with epithelioma, 1 died in thirteen yeais aftei extensive 
lectiirence, which extended to the tissues of the face, 4 had local 
lecuiiences The subsequent couise of the othei tumois was not 
definitely determined All the othei 39 tumois weie benign histo- 
logically Follow-up study by the social seivice depaitment confiimed 
this prognosis The same can be said of 2 conjunctnal lymphomas 
subjected to radiotherapy 

Extensive Pannus Treated by Radium Therapy (Lantern Slides) 
Dr C Roche, Maiseille 

This paper was not read 

Treatment of Trachoma According to Recent Experimental 
Research Dr A Cuenod and Dr Roger Natae, Tunis, Tunisia 

Preliminary studies proved that the virus of trachoma is connected 
with the presence of a moi phologically demonstrable iickettsia The 
louse IS an essential carrier of the agent active in tiachoma and at the 
same time is a reservoii for the viius of trachoma Debusing must be 
added to the prophylactic measures for trachoma Phenol is efficacious in 
the tieatment of this condition One must continue to apply “grattage” 
together with general tieatment The authors’ results have been notice- 
ably better since the)'- have been using phenol in the foim of subcon- 
junctival injections oi local applications, instillations, wet dressings and 
massage This agent has a maiked effect on nckettsias in general 

Tetanus Following Wound or the Cornea Dr G Quentin, 
Reims 

No abstract was submitted 

Incipient (Fruste) Keratoconus Dr Marc Amsler, Lausanne, 
Switzerland 

The textbooks and treatises deal almost exclusively with advanced, 
fully developed forms of this anomaly and with their well known 
characteristic signs and neglect the mild and abortive (fruste) forms, 
although the Javal-Schiotz ophthalmometer and Placido’s disk allow one 
to detect them without much difficulty Keratoscopic photogiaphy adds 
to this means of diagnosis the valuable aid of objective documents, bung- 
ing into light the flattening {affaissement) of the horizontal axis of the 
cornea, which constitutes the pathognomonic sign of keratoconus in its 
early stages Its angle is measuiable Keratoconus can be classified into 
four gioups on the basis of the degree of the condition The last two 
gioups include the cases of marked involvement and represent only 25 
per cent of the total The first two groups consist of cases of a mild 
degree and comprise 75 per cent of the total Taking into account all 
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the cases of keratoconus which he has seen, the authoi finds that this 
condition is piesent in 1 of eveiy 250 patients with oculai diseases, 
a piopoition which is so much greatei than one could expect fiom the 
statements and figures m the textbooks The entiie study of keiatoconus 
must be taken up on a widei and moi e solid base 

Has Corneal Transplantation (keratoplastie penetrante) any 

Definite Results^ (Lantern Slides) Dr Nizetic, Belgrade, 

Yugoslavia 

This paper was not read 

Cataract Due to Dinitrophenol Dr Rene Onfray and Dr 

Gilbert-Dreyfus, Pans 

The authors give a detailed repoit of a peisonal case and a summaiy 
of a case of Gallois, of Besan^on The first patient, a woman of 44, 
showed obesity without definite endociine disturbance, rather the 
exogenous form due to overeating For eighteen months she had been 
taking dimtrocresol, an English preparation, reducing her weight fiom 
100 to 67 Kg The tieatment had been maiked by the production of 
abundant perspiiation, at which time vision became affected and cataracts 
appeared, becoming mature m one month The light eye was opeiated 
on uneventfully by linear exti action and aspiiation without iiidectomy 
Howevei, four days later an attack of subacute glaucoma developed in 
the left eye, necessitating an emeigeiicy opeiation, iiidectomy and 
aspiration of the cataract 

Gallois’s patient, a woman of 48 who weighed 118 Kg, had taken 
a tablet of dinitrophenol daily eveiy othei week, and aftei seventeen 
months her weight had been i educed to 89 Kg Cataiacts developed m 
both eyes, they were operated on successful!)’- without any untowaid 
complications 

The authoi s made a complete and careful study of the nutiition of 
the first patient The basal metabolic late was piactically noimal, but 
theie was a reversal of the i elation of serum-globulin in the blood which 
was chaiactenstic of lipoid nephrosis and of hepatic ciirliosis with a 
tendency to diopsy They have demonstrated that dinitrophenol causes 
hepatic insufficiency The ensuing toxicosis may bring about oculai dis- 
tui bailees in the foim of glaucoma or cataiact In the latter case, a 
distui bailee of water metabolism uas probably brought into play, leading 
first to dehydiation and latei to a sharp (hufale) lehydration of the 
lens with imbibition of fluid and opacification 

Second Session, Tuesday, June 29, Sam. 

Action or Yohimbine Hydrochloride on Intraocular Tension 
Dr Rene Nectoux, Pans 

Studies on normal and glaucomatous eyes ucie made Data were 
given of some reactions obsened aftei the subcutaneous injection oi 
01 al administration of 5 mg of this drug The author takes up m detail 
the 1 elation between \aiiations m intiaoculai tension and those m 
s)stcmic blood pressure On account of its sjmpatholytic and laso- 
dilating propel ties, yohimbine h)diochlonde is capable of reducing 
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tension in ceitain foiins of glaucoma, but hypei tonic reactions are also 
noted if the local, i e , intiaocular, regulatory system, has been injured 

Surgical Treatment or Glaucoma Dr Bourdeaux, Evreux 

The authoi, aftei having pioved that up to the piesent time suigical 
intervention alone is capable of stopping the piogiess of glaucoma and 
so changing the piognosis of this condition for the better, regiets that 
many oculists still cling to tieatment with miotics, the action of which 
IS piactically ml He desciibes an opeiative technic, to which he has 
given the name of sclei ostomy, which has been pioved by more than 
60 tiials to be simple, leliable and efficacious Aside fioni 1 or 2 cases, 
in which owing to faulty technic when the operation was m an early 
expel imental stage of elaboiation, theie was a too early filling up oi/and 
obstiuction (colviatage) of the scleial ostium, the lesults weie excellent 
111 at least 90 per cent of the cases Tension was reduced peimanently 
to normal without any complications and generally with a ti uly astonish- 
ing impiovement in the filtering function ponvoii scpmateur [P H 
F ] ) and with preservation or, m some cases, extension of the visual 
field 

In the 2 cases in which the operation was not successful a second 
operation, which is always feasible, remedied matters With this simple 
procedure one may banish blindness due to glaucoma The authoi pa} s 
a tiibute to oculists like Felix and Henri Lagrange, Holth, Elliot, Rene 
Onfiay, Schiotz and Baillait, whose theoietic and practical studies, 
reseaich and clinical and operative experimentation have contributed so 
greatly to changing the formerly grave prognosis of what was so long 
considered an incuiable malady 


Pathogenesis or Ocular Diseases or Dental Origin Dr Rene 
Hermans, Brussels, Belgium 

The authoi reviews the two theoiies which have been in conflict 
since the repoits of Fromaget (Societe frangaise d’ophthalmologie, 1924) 
and those of Worms and Beicher (Societe frangaise de stomatologic, 
1925) and discusses the arguments which have been advanced m favor 
of one or the other theoiy and which have appealed in the hteiature of 
the last twelve or more years His data deal with ocular disease due 
to congenital dental anomalies and with those following eiuption, disease, 
conservative tieatment oi extraction of teeth In some cases, owing to 
an extension of the pathologic process, the pathogenesis is obscure and 
one may be dealing with reflexes oi with the transpoi tation of geims by 
way of retrograde venous channels, by way of the sinuses or by way of 
the general circulation 

Resistance or Capillaries to Pressure in Ocular Tuberculosis 
Dr Van Lint, Biussels, Belgium 

The fragility of blood vessels which is brought out by compiession 
of the aim is so generally augmented in ocular tuberculosis that it may 
constitute an impoitant symptom The authoi ’s reseaich has made of 
an inapparent symptom a visible sign This sign plays a pai t in diagnosis 
and gives definite and possibly valuable therapeutic indications 
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Ophthalmologic Aspects of a Case or Chordoma (Lantern Slides) 

Dr Michel Roche, Thiers, and Dr Martin, Lyon 

A man of 76 complained of lowered vision and nasal obstiuction 
Biopsy of the giowth in the nose pioved it to be a choidoma Vision m 
the right eye was %o and in the left eye coriection There 

was beginning atrophy of the optic neive as indicated by the temporal 
pallor of both disks The retinal arteiial tension was slightly raised (45 
and 55 mm ) The most interesting clinical symptom was partial 
horizontal hemianopia on each side with a definite notch [encoche) in 
the upper part of the visual field The sixth neive was also slightly 
affected, and there were some symptoms of involvement of the tiigeminal 
nerve The authors were able to find repoits of cases of cephalic 
chordoma in which ocular symptoms had been noted Their study of 
this clinical material shows that such tumors may lun either one of two 
opposite courses They may originate mtracranially and reach the naso- 
pharynx through the sphenoid sinus, or they may originate on the 
ventral side of the spinal cord, develop fiist in the posteiior sinuses, the 
walls of which they erode, and thus become intracranial (encephabques) 
All pairs of cranial neives are successively involved m the course of 
this neoplastic process as it progresses to invade the orbit and the globe, 
a course which is inexorable and resists all theiapy 

Opticochiasmic Arachnoiditis Dr J Bollack, Dr M David and 
Dr P Puech, Pans 

Data obtained from a study of 129 cases of this condition, reports 
of 63 of which were collected from the literature, the repoits of the 
othei 66 being unpublished so far, are presented The patients were 
seen in the neuiosurgical service of the Hopital de la Pitie In all of these 
cases surgical exploiation of the region of the chiasm had been earned 
out Opticdchiasmic arachnoiditis, which might be styled leptomeningitis 
involving the chiasm and optic nerve, is a piovisional term which allows 
one to group certain histologic and clinical facts which should be kept 
sepaiate from those pertaining to othei conditions of this region uhich 
aie at piesent well classified, such as tumors and ceitam inflammator}’- 
lesions These cases of opticochiasmic arachnoiditis aie chaiacterized 
clinically, above all, by a symptom complex of visual disturbances of 
varying aspect, couise and chaiacter and histologically by se^eral types 
of pathologic lesions, a knowledge of uliich has been gained only by 
exploiatory opeiations on this pait of the cranial cavity The histoiical 
part of this leseaich shows that the present conception of opticochiasmic 
aiachnoiditis is based on additions to the knowledge of localized seious 
meningitis On the other hand, much has been gained by the develop- 
ment of neuiosurgical pioceduies, which hare disclosed the existence of 
pseudoturaoious lesions of the opticochiasmic region and hare also made 
possible the surgical tieatment of ceitam diseases of the optic nerre A 
special pait of this study is devoted to the normal anatomic stuicturc of 
this legion The vaiious theories of the structure and constitution of 
the normal aiachnoid and the pia mater rreie studied in collaboration 
rvilh Piofessor Obeiling, and the partitioned {cloisonne) space of the 
opticochiasmic region rras studied The poition of the studr on path- 
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ologic anatomy includes the macioscopic and micioscopic aspects of 
the lesion The state of the meninges, the cortex and the chiasm as 
found by the neurosuigeon at opeiation is desciibed The authois 
discuss adhesive, cystic and mixed adhesive and seious forms of 
ciiachnoiditis and piesent many original illustrations The micioscopic 
data include those collected fiom the literature in addition to the detailed 
lepoit, illustrated with impoitant photomiciogiaphs, of 3 unpublished 
cases of Piofessor Obeihng, including the obseivations made at autopsy 
Clmicalty, as stated pieviously, the visual distuibances aie vaiiable in 
onset, couise and degiee Changes in the visual fields, too, aie of 
difiteient types Their ordei of fiequency appeals to be as follows 
cential scotoma, 31 pei cent, concentric contraction, 23 pei cent, and 
tempoial nan owing, 17 per cent Limitation of the nasal field (7 per 
cent), horizontal conti action (5 pei cent) and lateral hemianopia (5 
per cent) aie more laie The changes m the fundi aie also variable 
Simple atrophy with sharply defined maigins of the disks (a boids nets) 
was found m 38 pel cent of the cases, postneuritic atiophy Milh iiiegulai 
(flous) holders, in 16 pei cent, papilledema, in 10 per cent, partial 
atiophy of the temporal segment, in 7 pei cent, simple hyperemia, in 
7 per cent, and paitial horizontal atrophy, in 4 pei cent Extiaoculai 
symptoms indicating an extension of the disease process to neighboiing 
regions oi the association with encephalitis aie lepresented mainly by 
headache, somnolence and veitigo and more laiely by sjndiomes involv- 
ing the infundibulum and the region of the tuber cmereum, giving rise 
to anosmia The absence of changes in the cerebiospinal fluid and 
normal roentgenograms of the skull and ventricles are of gi eat diagnostic 
value Synthetic study of the symptoms allows the grouping of clinical 
forms The extraocular forms may be symptomatic, associated or con- 
secutive to the progress of the disease {evohitwes) The most important 
foims aie purely ocular There aie three piincipal symptomatic t 3 'pes 
(1) the syndrome of macular oi axial neuritis, with lowefed vision, a 
large central scotoma, often associated with changes in the peripheral 
visual field, and various changes m the nerve head, postneuiitic atiophy 
being the most typical, (2) the chiasmic syndrome, with lowered vision, 
atypical and asymmetiic alteiations of the temporal visual field, raiely 
purely defined, and papillary atiophy and (3) the syndiome of simple 
atiophy of the optic nerve, with concentiic contraction of the field of 
vision Topographic groups include (1) a piechiasmic type, indicating 
a predominant involvement of the intracranial portion of the optic neive 
marked by central scotoma and/or concentiic contraction of the periph- 
eral field with various changes at the disk, particularly atrophy with 
irregular margins (d holds flous), and (2) a purely chiasmic form with 
conti action of the temporal visual field and simple atiophy of the optic 
nerve 

A positive differential diagnosis is difficult because the S 3 nnptoms 
are polymorphous, no one, taken alone, being pathognomonic, and 
because a similar gi ouping may be met with in othei conditions Positive 
evidence is given by a clinical course marked by successive attacks 
(poussees) and such etiologic factors as tiauma and infection of the 
accessoiy sinuses, and the association of signs indicating an involvement 
of neighboring regions and by encephalitic or meningitic complications 
Negative findings such as a noimal cerebrospinal fluid and a normal 
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1 oentgenogram of the sella turcica, are significant Ventriculography 
IS indispensable for differentiation between opticochiasmic arachnoiditis 
and tumors of the hypophysial region The only procedure used by the 
authors is injection of air b}^ bilateial occipital trephine punctuie The 
lateral and the thud ventricles are noimal in position and contour They 
are sometimes dilated m so-called associated postei lor arachnoiditis The 
biam may be so edematous m some cases that the potential (vu fuels) 
ventricles allow no an to enter on injection It flows back and only 
dilates the subaiachnoid spaces Differential diagnosis from non- 
tumoious giowths and allied conditions is lendeied difficult by the fact 
that opticochiasmic aiachnoiditis is not a strictly defined disease and that 
the question of its existence as a clinical entity arises continually The 
axial neuritic form may closely lesemble the changes m the optic nerve 
m cases of multiple neuiitis, optic neui omyehtis, acute encephalitis, 
retrobulbar neuiitis due to sinus disease, certain forms of retrobulbai 
neuritis localized m the chiasm and even, to a certain degree, in cases 
of Leber’s disease The foim of opticochiasmic arachnoiditis asso- 
ciated with simple atrophy of the optic nerve and concentric conti action 
of the field has certain clinical and histologic characteristics in common 
with the tabetic involvement Such weie noted m the course of opera- 
tion in cases of S 3 ^philitic atrophy of the optic nerve This may open 
a new field to neurosurgeons The form associated with a chiasmic 
syndrome is often difficult to differentiate fiom that which syphilis 
may present when it involves the chiasm, the meninges of the base of 
the skull or the bony structures of neighboring organs The tumoious 
forms with prechiasmic localization must be differentiated from other 
intracranial neoplastic formations which give rise to a syndiome of 
direct compression of one or both optic nerves, from an olfactory 
meningioma and especially from a meningioma of the lesser wing of 
the sphenoid bone Posterior forms may suggest the formation of a 
tumoi in the hypophysial legion rather than an inflammatoiy piocess 
Roentgenogiams of the sella turcica, which show changes m case of 
an adenoma, glioma of the chiasm oi craniopharyngioma, allow a rapid 
diagnosis Diffeientiation is more difficult in the case of less common 
neoplasms which are not accompanied by marked lesions of the sella, 
such as suprasellar adenoma, meningioma of the tuberculum sellae and 
cholesteatoma Ventriculogiaphy and exploratory operation must settle 
the diagnosis in these cases 

Opticochiasmic arachnoiditis represents 27 per cent of all of the 
neuiosurgical diseases that occur m the hypoph}sial region Sixty 
per cent of the cases occurred in adults between 30 and 40 years of 
age The most common etiologic factors appear to be sinus disease, 
cerebial or meningeal infection and traumatism Acute, subacute or 
chionic disease of the antrum is a common factor, especially vhen it 
presents in the flaming up of an old chronic process with repeated 
relapses (pous<!ces) and is often quiescent (en sounnal) vhen the 
meningeal localization becomes appaient The majorit} of the cerebro- 
ineningeal infections are due to s}philis, tuberculosis and cohbacillosis 
should also be kept in mind Encephalitis and multiple disseminated 
sclerosis, vith special localization, exclusne for a long time, may create 
a special t}pe of opticochiasmic arachnoiditis Acute articular rheuma- 
tism and ^a^ous forms of intoxication, exogenous or endogenous, ha\e 
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been noted Tiaumatism is often considered an etiologic factor The 
intensity, localization and natuie of the injuiy do not seem to play a 
decisive role The time of appeal ance of symptoms is variable When 
the condition develops a long time aftei injuiy, medicolegal questions 
may aiise 

The pathogenesis varies accoidmg to whethei the syndrome follows 
a disease by way of the ciiculation, by contiguous infection or by 
tiaumatism The lymphatics play a lole in complications of ihmitis 
The visual disturbances associated with aiachnoiditis may be consideied 
(1) as a contempoiaiy but independent manifestation of the infection 
which has attacked the optic neive and the localized meninges simul- 
taneously 01 (2) as a consecutive and subordinate manifestation to a 
piecedmg arachnoiditis, which is the basic phenomenon In such a case 
theie might be diiect action by way of an arachnoiditic C 3 '’st oi con- 
nective tissue stiand {hide) Howeiei, it would be moie logical to 
postulate an indiiect action from these formations by way of distur- 
bances of ciiculation in the vessels of the chiasm oi the optic neive The 
visual distuibances may also be considered (3) as the primai}' lesion, 
involving the optic neive fiibeis, the aiachnoiditis being merely additional 
evidence, a secondaiy leaction These thiee possibilities aie not rigidly 
exclusive mutually They may possibly be combined in some cases moi e 
or less, and the opticochiasmic aiachnoiditis would then be expiessed 
as an attenuated inflammation of the entire legion 

Whether tieatment consists of medical measures, ladiotheiapy or 
opeiation depends on the stage of the disease, the rapidity of its course 
and the etiologic factois Surgical intervention becomes necessary when 
in spite of milder methods previously applied vision is failing, although 
not completely lost, and the visual field is steadily conti acting oi/and the 
central scotoma is becoming larger, befoie too gioss changes in the fun- 
dus make then appeal ance Operative exposure takes place b> the direct 
(dioite) transf rental intraduial loute The opeiative mortality is low 
Cure 01 improvement was obtained in 37 pei cent of the cases The 
best results are obtained in lecent cases in which the lesion of the optic 
neive has not appeared oi has not developed to a maiked extent and 
in cases in which the eyes aie faiil}'^ sound, that is, not previousl}'' 
diseased, and have good vision, or vision which has only just begun to 
tail, and show no maiked conti action of the peiipheral field and above 
all, no marked cential scotoma and a fairly normal appealing nerre 
head, or at least one which is compatible with a fair amount of vision 
Early suigical intervention appears to be all impoitant in the pieseiva- 
tion of vision 

Syphilitic Opticochiasmic Arachnoiditis and Pyretotherapy 
Dr Jules Franqois, Charleioi, Belgium 

A syphilitic patient, under tieatment for a yeai and a half showed 
bilateral papilledema and lapid loss of vision Neuiologic examination 
gave negative results Cytologic and chemical changes of specific type 
were found in the cerebrospinal fluid Eneigetic treatment with mercuric 
cyanide failed to prevent total blindness, and decompression by trephin- 
ing gave no result Exploratory inti acranial operation revealed optico- 
chiasmic arachnoiditis and restored the vision in the left eye to about %5 
The right optic nerve was completely atrophic The condition remained 
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unchanged aftei thiee months, and then fever treatment with sulfur in 
oil was instituted The left eye recovered vision of % with a practically 
noimal field, and this impiovement has held for more than a year 

Third Session, Wednesday, June 30, Sam. 

The Blood Supply in the Retinal Vessels Dr Fritz, Biussels, 

Belgium 

Progressive compression of the cential letinal aitery between the 
minimum and the maximum brings about an increasingly marked 
reduction in the retinal pei fusion indicated by a segmentation of the 
blood column m the letinal vein, a coiirant vemeux giamileux (CVG) 
The cuirent is at first lapid and then slows, and finally it stops when the 
compression reaches the maximum (Mx) Its appeal ance may serve 
to estimate the volume {debit) of blood entering the eye by way of the 
retinal aitery If this supply is copious, the curient reaches the point 
of column segmentation only slowly, and the CVG does not appear 
until the Mx is appioached If, on the contrary, the supply is low, 
slight reduction results in the CVG, which may take place near the 
Mn (minimum) A formula for the blood supply indicates the relation, 
to Mn and Mx, respectively, of the compression necessary to produce 
the CVG m accordance with the equation D— k + k' m which 

k and k' are constants A scanty supply, such that the CVG appears 
spontaneously, lowers the index to the value of k A copious supply, 
such that the CVG can be caused only by maximal compression, Mx, 
gives the index a value of k -j- k' Normally, the CVG appears m the 
second half of the vessel collapse (average k -|- k' 0 7) Its appearance 
m the first half of the compression phase is pathologic and has been 
observed m certain forms of arachnoiditis with vascular involvement 
(enfreprise) Study of the blood output is calculated to give more 
definite indications of the state of the cerebral circulation 

Retinal Arterial Spasm, Fatal Forms Lack of Acetylcholine 
Dr S Genet and Dr R Charpentier, Lyon 

Observation of a young man who died after an attack of angina 
pectoris showed the authors that the functional disturbances and the 
ophthalmoscopic signs do not aid m detecting which forms of retinal 
spasm are ominous The data of a general physical examination are 
almost as inconclusive The primary cause of these spasms may be 
found m an initial lesion of the nervous system or m the changes m 
the walls of the A'-essels The authors also consider the possibility of 
a lack of acetylcholine as an etiologic factor Physiologic research has 
shown that the nervous influx which brings about the contraction of the 
blood vessels is interrupted at the junction of the terminal nerve fibril 
with the muscle fiber by the formation of a “chemical transmitter” which, 
111 the case of the parasympathetic system is acetylcholine This product 
IS, on the other hand, the most active agent m the treatment of vascular 
spasms Subjects with this disturbance suffer fiom an absence of 
acetylcholine, and this can be supplied by small but repeated and con- 
tinued doses of the drug 
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Oscillometry or the Arteries of the Limbs in Thrombosis or the 
Central Retinal Vein (Lantern Slides) Dr Dubois-Poulsen, 
Pans 

Patients with thrombosis of the central retinal vein can be divided 
into thiee gioups on the basis of a normal, an inci eased or a lowered 
oscillometiic index In the hist gioiip the vascular disturbance is 
limited to the eye The second group consists of peisons with hyper- 
tension whose aiteiial w'alls have become distended by high blood 
piessuie The low^eiing of the index in subjects of the third group, 
who have become aged and hj'pertensive, indicates arteriosclerosis In 
young persons it gives evidence of an aiterial process which, it seems, 
cannot be connected with Buergei’s thiomboangiitis 

Relapsing Retinal Hemorrhage and Dyscrinism (Lantern Slides) 
Dr Valois, Mouline, Dr Jeandelize, Nancy, Dr Drolet, 
Nancy, and Dr Lemoine, Nevers 

No abstract was submitted 

Retinal Detachment in Tw^o Brothers, Cure by Thermo- 
puncture Dr Antoine Bujadoux, Lyon 

This paper was not read 

Changes in the Fundus Oculi or Rabbits with Rabies Dr C 
DeJean, Montpelliei 

The infection of labies has its site of election in the cerebral coitex 
One should be able to study the changes in this tissue by ophthalmoscopic 
study of the retina, which is embryologically nothing but an islet of that 
cortex which has migiated to the orbit In the eyes of rabbits inoculated 
with the stable {fixe') virus, a progressive disappeai ance of the corneal 
and pupillary leflexes, paralysis of the muscles of the lids and eye, cloud- 
ing of the transparent media and, finally and piincipally, changes in the 
fundus oculi weie obseived The papilla was congested and more or 
less swollen The retina was increasingly hypeiemic The vessels were 
dilated, and the veins were swmllen and tortuous The white fan of 
medullated nerve fibers, extending hoiizontally from either side of the 
disk w^as invaded by numerous little vessels, previously invisible This 
intense congestion wmuld seem to give one an accuiate pictuie of wdiat 
IS taking place within the cranium, to judge by the postmortem observa- 
tions 

Diathermocoagulation (Weve) for Detachment of the Retina 
Retinal Tears Without Detachment Dr Nico Trantas, 
Athens, Greece 

Rather than to try to localize the tear by measuiing its distance fiom 
the limbus, it would be pieferable to measuie fiom the black band of the 
ora serrata, which is visible externally, by means of the transilluminator 
applied at the equator as well as with the ophthalmoscope under digital 
pressure (A Trantas) To keep the cornea transparent during the 
operation, the author recommends, provisionally, a conjunctival flap 
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prepaied by uniting the extremities of the equatorial incision for the 
detachment operation with two veitical incisions extending to the limbus 
This coveiing can be lemoved for an ophthalmoscopic check-up To 
pi event the escape of vitreous when the needle penetiates the sclera 
foi coagulation, he uses fixation thieads passed into the episcleral tissues, 
which ai e di awn taut at the moment of penetration to avoid pi essure on 
the globe A small incision of the scleia with a cataract knife at the site 
of the needle punctuie facilitates still further the entrance of the needle 
without too much pressuie on the globe Teais without detachment are 
fiequent The authoi has seen 5 typical cases in the last nine months 

Blindness in Infants, Without Ophthalmoscopic Changes 
(Congenital Forms) Dr L Genet and Dr Rosnoblet, Lyon 

A case of congenital blindness m a child 13 months of age is reported 
No infectious cause could be found in the parents or in the infant, who 
showed no malfoimations and nothing to indicate organic disturbance 
Comparison of these congenital foims with the infectious forms seen 
after birth in association with encephalitis or meningitis may give one 
reason to believe that conditions of a similar nature may appear m the 
course of intrauterine life An abiogenesis of the visual paths is also 
to be borne in mind There have been no autopsies perf mined to throw 
light on this question, and the prognosis is in doubt, as such patients 
cannot be easily followed The diagnosis, which is difficult during the 
cradle age, is easier when the child has begun to walk 

Secondary Deviations in Various Types of Strabismus Dr 
Marquez, Madrid, Spam 

No abstract was submitted 

Bilateral Paralysis of the Internal Rectus Muscle and of the 
Muscles of the Iris “Lobster Eyes ” Dr Froge, Dr 
Poursines and Dr Jean Chiniari, Beyrouth, Syria 

No abstiact was submitted 

Aneurysmal Dilatation of the Ophthalmic Artery Clinical 
Course (Lantern Slides) Dr Jules Franqois, Charleroi, 
Belgium 

In the case reported, in spite of intracranial operation, vision con- 
tinued to fail and the visual field to contiact The fundus remained 
normal Four months later a detachment of the retina supervened, at 
first in the lower half, but later becoming complete The pupil showed 
an excellent red reflex with transscleral illumination Some weeks 
later glaucoma developed and progiessed rapidly, necessitating enuclea- 
tion When the globe was sectioned, a melanosarcoma of the choroid 
was revealed 

Study of Hematogenous Tumors of the Orbit (Lantern Slides) 
Dr Pascheff, Sofia, Bulgaria 

No abstract was submitted 
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Enormous Bony Tumor or the Outer Wall or the Orbit, the 
Greater Wing of the Sphenoid Bone and the Temporal 
Fossa Dr Jules Franqois, Chaileioi, Belgium 

The condition lepoited was first noted se\ en )’^ears pieviously There 
were direct protrusion of the globe without diplopia or limitation of 
ocular motilit} , bilateral papilledema and normal vision The visual field 
was slightly limited on the temporal side, in the left eye only A 
prominent bony tumor, 7 cm in diametei, was found in the region of 
the tempoial fossa Roentgenographic examination showed marked 
clouding in the greater wung of the sphenoid bone, the lower outer part 
of the frontal bone, the lower anterior portion of the parietal bone, the 
anterior pait of the tempoial bone and the upper pait of the malar bone 
A diagnosis was made of osteoma, possibly eburnated osteosarcoma of 
the outer -wall of the orbit, originating in the greater wing of the 
sphenoid bone and encroaching on the orbit (proptosis), the cranial 
cavity (bilateral papilledema) and toward the outside (tumor of the 
temporal fossa) Only 4 similar cases are found in the hteiature 

Hernias or Orbital Fat Dr J Bourget, Pans 
No abstract w^as submitted 

Four Cases of the Laurence-Bardet-Biedl Syndrome Treatment 
WITH Total Extracts or Anterior Lobe or Pituitary Gland 
(Lantern Slides) Dr Paul Pesme and Dr Gabriel Hirtz, 
Bordeaux 

The authois lepoit the obser\ation of the complete adiposogenital 
syndrome, monstrous obesity of the ceiebral tjpe wuth genital hypo- 
plasia and marked letinal changes, in children The disk was dirty 
yellow, ■with indistinct outlines and maikedly contracted arterial network 
The region of the posterior pole had a lead gray hue, wuth a noimal 
peripheral zone There w^as entire absence of pigmentary overloading 
This retinal degeneration was accompanied by a high degree of ambly- 
opia, marked nystagmus and hemeralopia There were anomalies of a 
pituitary type, marked relaxation of the ligaments, conical digits and 
genu valgum Othei symptoms pointed to involvement of the region 
of the infundibulum and the tuber cinereum amenorrhea, polyuria and 
the maiked improvement followung the administration of anterior 
pituitary extract in the only patient so treated The hypophysial path- 
ogenesis of the syndrome seems to apply not only, as generally accepted, 
to the adiposogenital syndrome but, as the authors believe, to the retinal 
changes as well The malady remains, etiologically, m the rubiic of 
congenital malformations with a recessive mendehan heredity 

Intrascleral Grafts with Tendon from Dead Animals After 
Evisceration of the Globe Dr Henry Proby, Evian 

The author makes use of the tendons of stillborn calves, which can 
easily be procured from the slaughter house The grafts are preserved 
m 90 per cent alcohol for one month and then kept m sterilized tubes 
in 60 per cent alcohol His procedure does not make use of tendons 
fashioned into a spherical mass but of simple strips of tendon placed 
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gun-ban el fashion in the interior of the globe Like all '‘dead” grafts, 
according to Nagoette’s studies, the}'' “take” easily Photographs -were 
shown of the eyeball and of a patient operated on with success one year 
previously The procedure allows one to avoid enucleation m cases 
of panophthalmitis The author was led to adopt this modification by his 
studies and good results in the use of dead tendon grafts mtranasally 
in cases of ozena Lantern slides showed the mechanism and the dif- 
ferent stages of the levivescence of the grafts 

Sea Air and Ophthalmology Dr Jean Rateau, Bordeux 

A marine climate congests the spongy tissues, the organic parenchyma 
and the cicatricial tissue, likewise, it acts favoiably m the treatment of 
ozena and “osseous” otoirhea and should be useful in the treatment of 
follicular and phlyctenular keratoconjunctivitis On the contrary, it is 
unfavoiable m cases of chronic glaucoma and torpid iritis Rateau 
spoke in praise of the climate at the seashore of Royan, which is 
tempered by pine forests 


INTERNATIONAL CONGRESS OF OPHTHALMOLOGY 

Fifteenth Meeting, Cano, Egypt, Dec 8 to 14, 1937 
Reported by S R Gifford, M D , Chicago 

The congress was officially opened on Dec 8, 1937, in the auditorium 
of the Egyptian University by His Majesty King Farouk Professor 
Nordenson, of Stockholm, Sweden, chairman of the International Coun- 
cil, and His Excellency the Egyptian Minister of Health made addresses 
of welcome, after which a few words were spoken by representatives 
of the various countries Mr Arthur Sinclair spoke for the British 
Empire, Dr Bailhart for France, Dr Park Lewis for the United 
States, Professor Lohlem for Germany, Professor Bardelli for Italy, 
Professor Marquez for Spain, Professor Koyanagi for Japan and Pro- 
fessor Szymanski, of Poland, for the countries not otherwise represented 
The scientific program, which will be abstracted later, included not 
only the program of the congress itself but that of the International 
Organization Against Trachoma and of the International Association 
for Prevention of Blindness, each organization being allowed a full 
half-day’s session for its deliberations Time was allowed for visits 
to the many interesting places in and about Cairo In these arrange- 
ments the local committee, in cooperation with the Egyptian gov- 
ernment, was both thoughtful and generous Automobiles and excellent 
guides were provided gratis for every one making the excursions Visits 
to the principal mosques, the old Coptic church, the Citadel and the 
Eg}'ptian, Arabic and Coptic museums were made by wives and rela- 
tives during the scientific program The same ground was covered by 
participants in the congress in two half-day excursions, which also 
included visits to the Giza Memorial Ophthalmic Laboratory, two 
ophthalmic hospitals, the general hospital, Kasr-El-Aini, and a mobile 
hospital unit under canvas In addition to these trips, two half-days 
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weie set aside foi excuisions by the whole membeiship of the congress, 
with then wives and relatives One of these exclusions included a visit 
to the pyramids of Giza, with time and oppoi tunity for camel and donkey 
rides, a visit to the Sphinx and a visit to the interior of the pyramid of 
Cheops This tup ended with tea on the terrace of the Mena House 
The other excursion, held on the last day of the congiess, was to the 
Nile Barrage, a laige dam below Cairo, with lunch on a steamer and a 
visit to the ophthalmic hospital of Rod-El-Faiag 

In addition to all these ariangements foi the comfort and amuse- 
ment of their guests, an elaborate and enjoyable social program was 
provided for the evenings His Majesty King Faiouk entertained the 
members of the congress and their guests at the Abdine Palace, vheie 
delegates of the various countries weie leceived peisonally by him An 
elaboiate progiam of music and dancing was presented in the palace 
theater and, in addition, an old Arabic play dealing with the lomance 
of a blind piincess and the possible cure of hei blindness, apparently 
by the power of love alone, without benefit of ophthalmology This was 
followed by a buffet suppei and reception Elaboiate receptions and 
buffet suppei s weie offered to the members of the congress by the 
prime minister and by the Ophthalmological Society of Eg}'pt The 
final social event was a banquet at the Semiramis Hotel, at which Pro- 
fessor Nordenson spoke and called for brief replies from delegates of 
the various countries The Egyptian government and the local com- 
mittee weie offered many expressions of thanks for their hospitality 
A meeting of the council and a business meeting of the entire con- 
giess were held on the last day It was voted to accept the invitation 
of the Austrian government to hold the next International Congress 
in Vienna It is planned for July or September of 1941 or 1942 
Professor Noidenson repoited that in response to appeals by the Intel - 
national Council the German Fuhrer had graciously consented to make 
a change in the status of Piofessoi von Szily, of Munster, Germany 
Professor von Szily, who had been forced to retire about hvo )’’ears ago, 
was given the position of emeritus professor, which involves a definite 
benefit as regards salary and status, though as yet no teaching duties 
Professor Nordenson expressed the appreciation of the council that 
this exception to the German law had been made m view of Professor 
von Szily’s unusual scientific contributions 

Professor Nordenson was reelected chairman of the International 
Council for a term of four years Professor Maix, at his request, 
retired as secretary and was replaced by Holger Ehlers, of Copenhagen 
Denmark Several members of the council retired and ivere replaced 
as follows Walter Parker, United States, replaced b}'’ Arnold Knapp, 
Wagenman, Germany, replaced by Lohlein, Parsons, England, replaced 
by Sinclair , Wright, British Dominions, replaced by Tooke, Montreal, 
Canada, and Oguchi, Japan, replaced by Nakamura 

The number of duly registered members of the Fifteenth Inter- 
national Congress was approximately 650 Of these, only about 350 
attended the meeting, including 30 Americans As regards the social 
and archeologic opportunities offered by the congress, enthusiasm ivas 
unanimous The perfect weather, which allowed a program of outdoor 
excursions to be carried out without any interruption, was naturally 
a source of especial pleasure to guests from northern climates The 
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scientific program, especially the part devoted to arteiial hypei tension 
of the retina and the endocrinology of the eye, was, m general, of excel- 
lent quality A number of speakers reviewed work which had previously 
appeared in ophthalmologic journals, but it seemed to be of value to 
have this material presented at such a congress The free communica- 
tions were soraeA\hat uneven in value but included some valuable papers 
Some of the scientific exhibits were excellent, especially those of the 
government ophthalmic hospitals and the Giza Memorial Laboratory 
and of Dr Uribe Troncoso, of New York 

Scientific Program 

The t^^o official subjects of the congress were “Arterial Hyper- 
tension of the Retina and Endocrinology of the Eye” Of 115 com- 
munications listed m the program of the congress, 25 related to the 
first subject and 17 to the second Theie weie 26 communications not 
related to the special subjects, 19 papers for the session of the Inter- 
national Organization Against Trachoma and 12 for that of the 
International Association for Prevention of Blindness The sessions 
weie presided over by representatives of various countries appointed 
by Professor Nordenson, including Sir Stewart Duke-Elder, Dr Harry 
Giadle, Professor Lohlein and Professor Weve 

Mr A F MacCallan conducted the session of the International 
Organization Against Trachoma and Dr Park Lewis that of the Inter- 
national Association for Prevention of Blindness The languages 
employed were English, French, German and Italian English was 
emplo3^ed not only by the British and American speakers but by Snapper 
and Weve, of Holland, von Imre and von Rotth, of Hungary, Mulock 
Houwer, of Java, Feigenbaum and Shimkin, of Palestine, and some of 
the Egyptian essayists Discussion from the floor was permitted only 
by those who had filed copies of their discussion a day in advance with 
the program committee 

The papers presented will be published in full in the transactions 
of the congress A brief summary will be given here A number of 
the papers listed m the program were not read because of the absence 
of their authors, and these will not be considered 

The first official subject, “Arterial Hyptertension of the Retina,” 
was opened by Dr Henry P Wagener, of Rochester, Minn , who pre- 
sented material prepared by himself and Dr Norman Keith on diffuse 
arteriolar disease and hypertension They concluded that arterial h} per- 
tension is an expression of a diffuse disease or abnormal condition of 
the arterioles thioughout the body Narrowing of the arterioles is due 
to increased tonicity of the wall of the vessels, to spastic constriction 
or to a combination of the two It is not known whether this constric- 
tion is due to a pressor substance acting on the arterial -wall or to 
increased vasomotor stimuli If the causative factor continues to operate, 
histologic changes develop in the arterioles of various tissues, including 
the retina Both functional narroiving and structural changes in the 
arterioles are present in cases of so-called essential hypertension, and a 
determination of the relatne dominance of functional or structural 
changes offers a basis for classification of essential hypertension wnth 
reference to the disease Such a distinction may be made ophthalmo- 
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scopically The retinal changes seen are due to decompensation of the 
retinal circulation While persons with such arterial disease may show 
signs of glomerulonephritis, all of the ocular changes and the symptoms 
leading to a fatal teimination may be piesent in patients with diffuse 
arterial disease without any inflammatory disease of the kidneys 

Bailhart, of Pans, France, emphasized the value of examination of 
the retinal vessels by his method of dynamometry Certain technical 
difficulties inherent m the method may and should be overcome by 
proper technic, since the method offers the only means of detecting 
changes in the tonus of the retinal vessels in the period of functional 
constiiction, before structural changes have occurred 

Koyanagi, of Sendai, Japan, discussed the histologic changes present 
in the eyes of patients with hypertension He emphasized, as in pievi- 
ous articles, the importance of changes in the choioidal vessels and of 
resulting degeneration and abnoimal secietion of the pigment epithelium 
m the production of most of the letinal changes, especially those at the 
posteiior pole Many photomici ographic slides were presented to 
illustrate the changes described The foregoing three papeis constituted 
the official repoits to the congress on the subject of hypertension 

Lauber, of Warsaw, Poland, spoke on aiterial h3^potony and retinal 
atrophy He emphasized the importance of arterial hypotony as a cause 
of deficient blood supply to the retina, since blood reaching the retina 
must overcome the intraocular tension Hypotony may be the result 
of syphilitic vascular changes oi of a functional condition When loss 
of vision occurs under these conditions, especially if it is more marked 
in the eye with the highest intiaocular tension, it is to be treated by rais- 
ing the blood pressure, often a difficult procedure, or by lowering the 
intraocular tension by the use of miotics or cyclodial} sis 

Mylius, of Hamburg, Germany, discussed the significance of transi- 
tory arterial hypei tension in the genesis of retinal changes He 
emphasized the importance of studying the retinal vessels at a stage 
before structural changes occur In preeclamptic patients, spastic con- 
traction IS commonly seen, while tetanic contraction is more rarely 
observed Both conditions disappeai after birth when the blood piessure 
returns to normal Retinal hemorrhages and deposits occur only ^\hen 
prolonged contraction of the arteries is followed by passive dilatation 
of the veins The cause of the retinal changes is not a lack but an excess 
of blood, but of blood poor in nutnti-ve pioperties Restoration to 
normal often occurs even under these conditions , less often permanent 
changes are left 

Klar, of Katowice, Poland, discussed retinal arteiial hypertension in 
cases of commotio cerebri One bundled and fifty persons with injuiies 
to the head were examined Those with commotio cerebri showed reg- 
ularly an elevation of retinal arteiial pressuie and a conti action of the 
peripheral fields, which is appaiently due to malnutrition of the retina 
as a lesult of the local circulatory distuibance The presence of increased 
retinal arterial tension is a valuable diagnostic sign in cases of injury 
to the head 

Sabbadini, of Rome, Italy, discussed autonomic hypei tension, the 
lowest common denominator of various severe ocular complications 
He investigated renal function, sugai metabolism and blood pressure in 
cases of thrombosis of the retinal veins, chronic glaucoma, hemorrhagic 
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letinitis and early distui bailees of letinal ciiculation Elevation of 
diastolic piessuie was constant, hyperglycemia was common, and the 
retinal vessels showed signs indicating a venous imbalance, which he 
believed to be responsible foi the vaiious phenomena obseived He 
employed m treatment iodine, methenamine and a hoimonal substance 
to pioduce vasodilatation 

The addiess of Volhaid on the impoitance of ocular examina- 
tion for an undei standing of h)''pei tension and nephiitis was given by 
Thiel, of Frankfurt on the Mam, German)^ who discussed the sub- 
ject fiom the ophthalmologist’s point of view on the basis of Volhaid’s 
findings as an internist Volhaid insisted that all the letmal changes 
foimeily called uiemic may occur without anj^ signs of lenal insufficiency 
and solely as a lesult of inci eased blood piessure Generalized contrac- 
tion of the aiteiies, in fact, is the causative factor in nephiitis Of 98 
pel sons with acute inflammatoiy nephritis who were seen within six 
weeks of the onset, Volhaid was able to obtain a cure m all but 1 by 
measures diiected only towaid a i eduction of the blood pressure If 
the vascular contraction is allowed to peisist longer, changes in the' 
kidneys and m the retina occui, lesulting in the picture known as 
albuminuric letimtis, which should be called angiospastic retinitis Thiel 
supported Volhard’s view that the oculai changes are the result not of 
renal insufficiency but of mci eased blood pressuie He distinguished 
between the changes seen in so-called led hypei tension (essential hyper- 
tension) and those m malignant angionephrosclerosis (malignant 
hypei tension) In the foimei condition scleiotic changes m the retinal 
and choroidal vessels are chai acteristic Hemorihages and areas of 
degeneration aie laie Edema and the maculai star are absent Toi- 
tuosity of the small venules (Guist’s sign) and arteriovenous compres- 
sion (Gunn’s sign) are present The tiansition stage to pale, or 
malignant, hypertension is marked by contraction of the arterioles, 
peiipapillary edema and poorly outlined gray-white deposits In definite 
cases of malignant hypertension the typical picture of angiospastic 
(albummuiic) letinitis is piesent In forms of nephiitis which run 
their course without elevation of blood pressuie (acute glomeiulo- 
nephritis and nephrosis), normal fundi are the lule 

Igersheimer, of Istanbul, Turkey, leported on the latent processes 
in the visual pathways in cases of hypei tension The visual pathways 
of 22 persons who died of hypei tension were examined histologically 
Two of the patients had shown no subjective or ophthalmoscopic signs 
during life, but histologic examination disclosed maiked atrophy in the 
entile course of the optic nerves The periphery of the nerve was pre- 
dominantly affected m 1 specimen and in the other, the central portions 
The letinal arteiies showed advanced changes, and the atiophy of the 
optic nerve was considered secondaiy to impaiiment of the retinal 
ciiculation The patients who died of uremia piesented the tj^pical 
fundus picture of iieuroretinitis with papilledema Isolated aieas of 
degeneiation weie found in the chiasm in both instances Igersheimer 
consideied the degeneration to be due to increased inti acranial pres- 
sure He had pieviously leported a case of choked disk due to tumor 
of the biain m which similar changes were observed (Folia ophth 
oiient 2. 1, 1935) 
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Fiitz, of Biussels, Belgium, discussed isopei fusion and aniso- 
pei fusion of the capillaries in cases of retinal hypei tension He defined 
isopei fusion as the condition in which all capillaries aie uniformly filled 
with blood and anisopei fusion as the condition that is piesent when cei- 
tain vessels are spastic while otheis lemain noimal When the vessels 
are equally contiacted, inci eased cardiac efiEoit succeeds in supplying 
the tissues with sufficient nutiition, while when local diflerences of 
vascular tone are present ceitain aieas may leceive too little blood and 
othei aieas too much blood In cases of liypei tensive retinitis the areas 
in vhich angiospasm occuis will show ati opine areas (amsospastic 
retinitis) Wheie tonus is insufficient, on the other hand, hemoirhages 
and exudates will be piesent 

Sallmann, of Vienna, Austiia, discussed the diagnostic significance 
of letinal changes in cases of hypertension Accoiding to him. tortuosity 
of the small venules (Guist’s sign) is not of diagnostic importance, as 
it may be present in noimal peisons Arteriovenous compression is of 
moie impoitance and depends, as Sallmann’s anatomic investigations 
have shown, on sclerotic changes in venous walls, lesultmg in a change 
in position of the vessels It is suggestive of cential hypei tension, 
according to Kahler’s classification, in which the cerebral vessels are 
assumed to be involved In cases of hypertension of peripheial origin 
changes in the letinal vessels are absent 

Horniker, of Trieste, Italy, discussed the diagnostic value of oph- 
thalmodynamometry He desciibed the lesults of examination by this 
method of 212 patients with diseases of the cential nervous system He 
considered the method, when employed with clinical, opththalmoscopic 
and campiimetnc examinations, to be of great value 

Keyes, of Cleveland, reported on the work of Goldblatt and himself 
on experimental hypertension Changes in the eyes of monkeys sub- 
jected to occlusion of the renal arteries by a clamp were described and 
illustrated b}'^ numerous excellent slides The material has been presented 
in the Archives (17* 1040 [June] 1937) in abbieviated form Dr 
Keyes’ presentation aroused much inteiest among Europeans interested 
in hypertension 

Sen, of Jena, Germany, illustrated by slides and moving pictures 
the process of spontaneous retinal pulsation The record was made on 
a patient with inti aocular tension of 45 mm , with exposures at intervals 
of one-sixteenth second It was seen that the collapse of the letinal 
veins coincided with the cardiac systole and the filling of the veins, 
with the diastole This indicates that the retinal venous pulse is not 
transmitted directly from the heart but is the result of an inciease in 
intraocular tension which occurs during S 3 fstole and which pioduces 
collapse of the veins 

Busacca, of Sao Baulo, Brazil, reported on the ceiebiospmal pres- 
sure 111 cases of letinitis He performed occipital puncture in cases of 
hemorrhagic retinitis associated with hypertension of various types 
In some cases the cerebrospinal piessuie was normal, and in these no 
improvement in the fundus picture occurred In other cases, however, 
in which neuroretinitis and swelling of the disk were present, removal 
of the cerebrospinal fl.uid caused impiovement m the vision and the 
fundus picture, although this was only temporary In cases of arterial 
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h) pel tension and inci eased cei ebi ospinal pressuie, with only model ate 
edema of the disk and letina, the improvement was especially maiked 

“Endociinology and the Eye,” the second official subject of the 
congress, \vas mtioduced fiom a general point of view by Piofessor 
Snapper, of Amsteidam, Nethei lands He emphasized the complex 
natiiie of endocime disoiders and the frequency wnth which hyperf unc- 
tion or Itypofunction of one gland is accompanied b}’' or results m dys- 
function of other glands Illustiations aie the common occuirence of 
gonadal and pancieatic insufficiency m cases of disorders of the pituitary 
gland and of pituitar}^ dysfunction in cases of Addison’s disease A 
practical point woith lemembeiing is Piofessor Snapper’s opinion that 
80 per cent of lepoits concerning the blood calcium content as an indica- 
tion of paiathyioid dysfunction aie of no value, since not the total 
calcium content but the ultiafiltiable portion is the impoitant constituent 
of the blood, and its determination lequires careful control of the 
hydrogen ion concentration in serum and filtiates 
Von Szity, of hlunster, Germany, discussed dysfunction of the 
thyroid gland and its relation to the eye He also emphasized the fre- 
quency with wdiich the picture of thyroid dysfunction is complicated by 
accompanying disorders of other glands 

He revie\ved previous work on the pathogenesis of exophthalmos 
and other ocular changes in cases of hyperthyroidism Theie seems to 
be evidence that hypeithyroidism alone wall not account for the complete 
picture of piogiessive exophthalmos, especially the type showing prog- 
ress aftei thyioidectomy To explain this, existence of an x hormone 
secreted by the pituitary gland has been assumed which continues to be 
effective after thyroidectomy 

Von Imre, of Budapest, Hungary, discussed ocular diseases con- 
nected with gonadal dysfunction He mentioned cases in which sub- 
conjunctival hemorrhage, conjunctivitis and phlyctenulosis occurred 
periodically in relation to menstruation Filamentous keratitis due to 
atrophy of the lacrimal glands is recognized as commonly associated 
with the menopause According to von Imre, keratoconus is often due to 
gonadal insufficiency and cases are reported in which extracts of a potent 
estrogenic or andiogemc substance ivere effective m favoiably influenc- 
ing this condition He stated that glaucoma is often connected with 
gonadal dysfunction In 4 glaucomatous patients the production of 
estrogen was found to be abnormally low^ wdnle the amount of gonad- 
otiopic substance \vas normal 

Jeandelize and Drouet of Nancy, France, presented a leport on the 
hypophysis and its relation to the eye They revieived the anatomic 
structure and the physiologic function of the gland as well as the 
pathologic changes which have been observed Aside from the better 
known facts, they emphasized the effect of the gland on the pioduction 
of pigment in the retina and the effect of light received by the retina on 
the function of the pituitary gland The syndrome of Laurence-Biedl is 
considered as due to a lesion of the hypophysis, with resulting pituitaiy 
insufficiency The gland may play an important part in i ecui rent i etmal 
hemorrhages, and the signs of enlargement of the pituitary gland during 
pregnancy are well knoAvn The influence of the pituitary gland on 
the production of cataract and glaucoma cannot as yet be determined 
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Lo Cascio, of Naples, Italy, discussed the anatomic stiucture and 
physiologic function of the parathyioid gland in relation to the eye 
Aside fiom the well known foim of cataract occuiiing after parathy- 
1 oidectomy, other foims of cataract associated with tetany were dis- 
cussed Among these aie lamellar cataiact in childien with tetany, 
subcapsulai cataract associated with the tetany in mothers and cataract 
associated with tetany of unknown oiigin In labbits submitted to 
paiathyi oidectomy the following changes were found (1) a slight 
ele\ation of the pn of the serum and crystalline lens, (2) a deciease 
m the ascorbic acid content of the aqueous and the lens, (3) a decrease in 
the glutathione content of the lens, (4) a deciease in the glycolytic 
power of the lens, (5) an mciease in the calcium and ammonitrogen 
content of the lens, (6) slight displacement of the isoelectiic point of 
the lens to the alkaline side and (7) changes in the capsule of the lens 
compaiahle to those in senile cataiact It is likely that similar processes 
occur m the development of cataracta parath} reopi iva m man While 
the use of parathyroid extiacts cannot clear opacities of the lens aheady 
formed, it can stop their progress 

In addition to the foregoing official repoits, the following communi- 
cations on the subject of endocnnolog)' and the eye were offered 

Wibaut, of Amsterdam, Nethei lands, repotted on retinitis pigmen- 
tosa and internal secretion and treatment rvith estrogen In addition to 
the fact that more men are affected than rvomen (61 39), Wibaut stated 
that he had seen more cases m men than women (19 6) m rvhiclr the 
course was unfavoiable He has seen other evidences of endocime 
imbalance in his patients He reported favorable results with the use of 
a potent estrogenic substance in both men and women affected by 
the disease 

Bietti and Rubegni, of Rome Italy, reported the use of the inter- 
ferometer foi the estimation of endocrine function m ocular diseases 
They employed the instrument of Hiisch on 100 patients wnth ocular 
conditions suggesting a possible endocime origin as well as on a numbei 
of other persons In cases of blepharochalasis, dysfunction of the thy- 
roid gland was found, with some signs of hypophj^sial and gonadal 
dysfunction, in cases of vernal catarrh, dysfunction of the adrenal 
glands and gonads, in cases of keratoconus, chiefly dysfunction of the 
thyroid gland and thymus, and less markedly of the gonads and the 
hypophysis, and in cases of tapetoretinal degeneration, dysfunction of 
the thyroid gland and the hypophysis In cases of juvenile cataiact the 
results were conflicting or negative 

De Con, of Florence, Italy, reported on the action of vitamin C on 
human cataract The results were almost entirely negative 

Pascheff, of Sofia, Bulgaria, discussed some ocular problems in the 
field of endocrinology He reported a case of bilateral exophthalmos m 
which there were no other symptoms of exophthalmic goiter but almost 
complete loss of the corneas He stated that certain forms of retinal 
degeneration must be related to the hypophysis and the hypothalamus, 
the center of the vegetative neivous system He emphasized the asso- 
ciation of retinal degeneration without pigmentation with adiposity, 
polydactyly and mental debility, of retinitis pigmentosa with infantilism 
and disturbances of the vegetative system and of acromegaly with 
glaucoma 
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Blatt, Bratiaiiu, Jovm and Milcou, of Bucharest, Rumania, discussed 
cataiact in relation to d)^sf unction of the hypoph3’'sis Thirty-seven 
patients with senile cataiact weie studied from an endocrmologic stand- 
point The study included loentgenogiaphic examination of the sella tui- 
cica, a basal metabolic test, chemical analysis of the blood, urinalysis and 
biologic tests for gonadotropic, luteinizing and estrogenic substances 
All but 9 patients showed abnoimahties of the sella turcica of various 
types The Luteinizing factoi was absent from the urine of all patients, 
and the gonadotiopic principle was present, as a rule, m reduced 
amounts An increase of potassium and cholesterol in the blood was 
fairly constant The authois expiessed the belief that a causal relation 
between hypophysial insufficiency and cataract is likely 

Free communications included papers by the following men 
Lenz, of Breslau, Germany, presented a i epoi t on stereophotosfraphy 
of incipient senile cataract Slides and photographs shown in the scien- 
tific exhibit demonstiated the faithfulness with which a record of eaily 
opacities of the lens can be made by the transmitted light of an arc lamp 
The opacities show daik against the light background 

Shimkin, of Haifa, Palestine, reported on antepositio conjunctivae 
formcis in cases of severe spring catarrh In 29 cases of severe involve- 
ment he dissected all diseased tissue from the tarsus, which was found 
to be healthy The upper fold was then dissected freely and sutured to 
the tarsus near the border of the lid, thus covering the healthy tarsus 
with relatively healthy conjunctiva Results were satisfactory 

Taumi, of Tallinn, Estonia, reported on the operative treatment of 
astigmatism Operation was performed on 21 persons with astigmatism 
greater than 3D In cases of astigmatism with the rule a portion 
of the cornea near the upper limbus was resected beneath a conjunctival 
flap and the incision was closed with aplanation sutures In cases of 
inverse astigmatism a spade incison was made and enlarged with scissois 
Remarkable results are claimed, but only a few patients were observed 
for more than a year 

Rauh, of Leipzig, Germany, discussed the experimental basis for 
the treatment of tetany cataract Parathyroidectomized dogs and rats 
were treated with a form of iriadiated ergosterol (A T 10) The blood 
calcium became normal under such treatment, and tetany and cataract 
were prevented If treatment was begun in the eaily stages of cataract 
the opacities of the lens cleared almost entirely, while if the opacities 
were already extensive they remained permanently in a form resembling 
lamellar cataract 

Velhagen. of Halle, Germany, presented a film on examination of 
the eye Tests for orthophoria, eversion of the lids, removal of foreign 
bodies, examination of the lacrimal passages, tonometr}'-, focal illumina- 
tion, slit lamp microscopy, skiascopy, opthalmoscopy, photography of the 
fundus and dynamometry were covered m the films 

Muller, Brumng and Sohr, of Berlin, Germany, discussed graduation 
of the Bailliart and Sobanski dynamometers on the human cadaver By 
employing bodies immediately after death, they found that the scales 
in use with these instruments were unreliable The age of the patient 
plays a part in the values found, a senes of scales for various ages being 
necessary It is proposed that centers be organized for the standardiza- 
tion of instruments now in use 
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Buckleis, of Tubingen, Geimany, discussed the causation of zonular 
cataiact He examined 70 childien who had been undei ticatment for 
rickets and spasmophilia in infancy None showed any signs of cataract 
He stated that heiedity is lesponsible m most cases ot zonular cataiact 
Richman, of Biooklyn, N Y, piescnted results of an ophthal- 
moscopic study of newborn infants Five bundled and thiity-one 
infants were examined, of whom 12 2 pei cent showed letmal hemor- 
ihages The incidence was greater (17 5 per cent) in first childien 
than in those born latei and was gieatest m those dehveied by forceps 
(20 6 per cent) Coloied diawings m the accompanvinir scientific 
exhibit showed the type of hemoiihages obseivcd and in some cases 
their absorption at the time of later examinations 

Lindnei, of Vienna, Austiia, piesented a clinical study of the 
vitieous The importance of shrinkage and liquefaction of the vitreous 
was illustiated by observations on animals with an artificial fistula of 
the vitreous and on human eyes with detachment and other conditions, 
as obseived with the plane contact glass and the angled micioscope of 
the author 

Bietti and Rubegna, of Rome, Italy, piesented a discussion on the 
blood calcium in cases of juvenile cataract The total and the ultra- 
filtrable calcium contents weie determined foi a series of patients with 
no histoiy of tetany, and tests of muscular iiritabihty were also per- 
formed The findings showed no impoitant variations from noimal 
Klar, of Katowice, Poland discussed minei’s nystagmus fiom the 
standpoint of etiology The rarity of this condition m the Polish-Silesian 
coal legion as compaied with the incidence in other legions uas 
explained by the author as due to the difference m the coal deposits 
In this legion the gases generated by the coal are much less harmful 
than in other regions, wheie carbon monoxide, methane and other 
gases aie important factors m causing the condition 

Troncoso, of New Yoik, piesented a leport on the anatomic stiuc- 
ture and evolution of the iridocorneal angle in mammalia The angle 
in rodents, ungulata, cainivoia and piimates was described and illus- 
trated An accompanying scientific exhibit showed the conditions 
desciibed most cleaily by means of dissected specimens mounted and 
placed in the slit lamp beam Schlemm’s canal first appeals in the 
primates 

Schupfer, of Floience, Italy, discussed the lesolving power of the 
human letina By means of a diffraction screen and monochi omatic 
light of 5,400 angstroms it was found that the resolving power varied 
between 115 seconds and 36 seconds in vaiious observers In most 
cases it was below 60 seconds 

Nastn and Valeii, of Rome, Ital}’', reported on the cholesterol 
metabolism of patients with retinal lesions Fifteen diabetic patients 
with retinal lesions and 9 without letinal lesions weie examined In 9 
of the patients with retinal lesions the blood fats weie increased, while 
only 2 of those without letinal lesions showed such an inciease The 
total cholesterol content was usually noiinal, but in patients with retinal 
lesions there was a tendency for the free cholesteiol to inciease and 
the cholesterol esters to decrease, as compared iVith the findings m 
patients without retinal lesions The retinal blood pressui e was elevated, 
as a rule, in the patients with retinal lesions 
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Zeiss, of Wurzbuig, Germany, presented an apparatus for measuring 
and lecordmg disturbances of ocular motility The instiument, a pro- 
jection coordimeter, is made by Zeiss (demonstration) 

De Con and Wiechmann, of Florence, Italy, discussed the effect of 
the pH on miotics and m 3 ^driatics A shift m pH to the alkaline side 
increased the speed, effectivit}’’ and duration of action both of miotics 
and mydriatics The optimum pH was found to be 8 2 

Duggan, of Bombay, India, reviewed the vaiious ocular disorders 
observed m diabetes 

E V L Brown, of Chicago, reported on the yearly changes in 
refraction fiom birth to beyond middle life Eight thousand, eight 
hundred and twenty observations were repoited on the eyes of 1,203 
persons examined under ati opine cycloplegia on several occasions one 
or more years apart According to these observations, hypeiopia 
increases from birth to the age of 7 Myopia develops and hyperopia 
decreases mainly between the ages of 8 and 13, the increase in refrac- 
tion averaging 0 23 D per year Between the ages of 14 and 20 myopia 
increases further but at a sloAvei rate, seldom increasing at all aftei 
the age of 20 After this age the changes in refraction are slight, theie 
being a slight increase up to the age of 33, then a slight decrease up 
to the age of 42, followed by a more regular increase up to the age of 51 

Pascheff, of Sofia, Bulgaria, discussed the coineal and scleral foims 
of vernal conjunctivitis An attempt was made to classify the various 
changes observed, which the author prefers to call fibropapillary hypei- 
plasias 

Teissier, of Pi ague, Czechoslovakia, described the use of a new type 
of contact glass made of pyroxylin Such prostheses mold themselves 
to the globe to some extent and are worn by certain patients who do 
not tolerate glass prostheses It cannot yet be stated whether their 
advantages are such that they will replace glass prostheses 

Gillessen, of Dusseldorf, Germany, repoited on diabetic and tetanic 
cataract in i elation to Krauss’ theory of the muscle function of cortical 
cells Experimental evidence was offered that the cortical fibers of the 
lens possess contractile power, as shown by the use of acetylcholine and 
histamine Refraction was increased, as shown by skiascopy, after any 
effect of the ciliary muscle was excluded by atropine, the change 
amounting to 12 diopters The knowledge of such contractile power 
in the lens explains certain phenomena of presbyopia as well as the 
process of tetanic cataract 

Hildesheimer, of Tel Aviv, Palestine, discussed the possibility of 
decreasing myopia by scleral excision with the electric knife and also 
the treatment of cataract with preparations of strontium Photogiaphic 
records showed appaient clearing of some opacities of the lens under 
treatment 

Demonstration Session 

Lincz, of Budapest, Hungar}^, demonstrated a comparison micro- 
scope, with which the anterior segment of both eyes could be obsen^ed 
simultaneously 

Hughes, of New Yoik, demonstrated by mowng pictures a new 
method for rebuilding a lo'\\er lid 
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Krausz, of Lodz, Poland, showed a combined short wave and ioniza- 
tion appaiatus, which he emplo}s chiefly in tiachoina 

Goldmann, of Beine, Switzeilaiid, demonstrated an improved sht 
lamp 

International Organization Against Trachoma 
Jail 10, 193S 

Mr a F MacCmxan, Pi aiding 

The scientific meeting was open to all those attending the congress, 
a short business meeting foi delegates and members of the oiganization 
being held aftei the progiam Membeiship is open to all ophthalmolo- 
gists by application to the secietar}', Di Wibaiit, of Amsteidam, 
Nethei lands 

The annual membership fee is 1 pound, 5 shillings, \\hich includes 
subscription to Revue ’ntei naiwnalc dn fiachonie 

In his presidential addiess, Mr MacCallan gave a brief histor} of 
the fight against ti-achoma in Egypt, the modem phase of t\hich was 
begun by him with the foundation of the ophthalmic hospitals, the travel- 
ing units under canvas and couises in the treatment of trachoma for 
native physicians The most recent accomplishment in the work was the 
founding of the Memorial Ophthalmic Laboratoiy at Giza 

Thygeson, of New York, discussed the causation of trachoma by 
a viius Woik by himself and otheis Mas rcMewed, indicating that 
trachoma is due to a viius Mdiich only passes filters with rather large 
pores The elemental y bodies found free and in the epithelial cells 
seem to represent the visible form of the virus, and their presence in 
filtrates is necessary for successful inoculations Thygeson stated that 
he does not believe that the bodies described in the follicles by Busacca 
and others are parasitic in nature 

Grueter, of Marburg, Germany, reported on the microstructure of 
the epithelial cell and the significance of such cells in the causation of 
trachoma He described and illustiated stiucturcs in the cells ivhich 
resemble the Halberstadter-Prowazek bodies and vdiich he considered 
reaction products of the cells to vanous abnormal influences, including 
that of the invisible agent of trachoma 

Von Rotth, of Budapest, Hungary, reported the results of experi- 
mental work which confirm Thygeson’s conception In tissue cultures 
inoculated with Elford filtrates from active trachoma it was possible to 
demonstrate inclusion bodies in the survnung epithelial cells 

Oguchi and Majima, of Nagoya, Japan, concluded that so-called 
par atrachoma, including inclusion blennorrhea and swimming pool con- 
junctivitis, IS a virus disease due to the Halberstadter-Prowazek virus, 
but that these bodies are not characteristic of tiue trachoma When 
they are found in cases of trachoma it is considered that a mixed infec- 
tion with the paratrachoma virus is present 

Poleff, of Rabat, Morocco, fiom work with tissue cultures and the 
inoculation of animals, concluded the nckettsia bodies described by 
Busacca and by Cuenod are the cause of trachoma He considered that 
these bodies, which are found in the follicles, probably represent the 
same virus as the Halberstadter-Proivazek bodies found in the epithelial 
cells 
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Major Stewart, of the Giza Memorial Laborator}^ read the leport 
of Julianelle and his associates on their work, the essentials of which 
have been published in American medical journals 

Wilson, of the Giza Memorial Laboratory, reviewed the pathologic 
picture of trachoma The lesions occurring in the stages of trachoma 
as classified by MacCallan were described and illustrated 

Pascheflc, of Sofia, Bulgaria, described the formation of follicles in a 
mucous membrane graft applied by the Demg technic for pannus 
Portions were removed at two different periods and the formation of a 
large true folliculoma from a number of small follicles could be demon- 
strated 

Michail, of Cluj, Rumania, reviewed recent observations made on 
the histologic picture and the pathogenesis of trachoma 

Busacca, of Sao Paulo, Biazil, reviewed his recent woik on the 
development of trachoma in the cornea By marking areas studied with 
the slit lamp and removing these for section, he obtained a clear correla- 
tion of the histologic changes with the clinical signs 

Mulock Houwer, of Batavia, Java, discussed acute trachoma on the 
basis of 12 cases Typical of all cases was the piesence of numerous 
fine infiltrates of the cornea and corneal edema with folds of Descemet’s 
membrane The conical lesions had disappeared when typical trachom- 
atous changes in the lids developed 

Sobby Bey and Samaan, of Cairo, Egjpt, discussed the treatment 
of trachoma All of the usual measures were employed, but especial 
value was given to the use of quinine, which has replaced chaulmoogra 
oil in recent yeais Without apparently knowing of Selmger’s work, 
Samaan developed an ointment containing both quinine alkaloid and 
copper for a year or moie 

Shimkin, Haifa, Palestine, leported on the use of auricular cartilage 
for the correction of severe entropion following tarsectomy Good 
results were obtained in 5 cases 

International Association for Prevention of Blindness 

Dec 11, 1937 

Park Lewis, M D , P; esidwg 

MacCallan, of London, England, discussed a national policy to be 
adopted in a tropical country for the prevention of blindness The same 
subject was discussed by Sadek of Tantah, Eg}pt 

Maziny Bey, of Cairo, Eg) pt, discussed the social aspect of the pre- 
\ention of blindness 

A¥eve, of Utrecht, Netherlands, discussed the spread of blindness in 
the Dutch East Indies 

Miyashita, of Tok}m, Japan, described work in the schools in Japan 
for children with defectne sight 

Pascheff, of Sofia, Bulgaria, described the struggle against blindness 
and the new law of public assistance in Bulgaria 

Toulaiit, of Algiers, Algeria, discussed difficulties of the prevention 
of blindness in a tropical country 
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Park Lewis, of Buffalo, New York, discussed the i esponsibility of 
the ophthalmologist in the conser\ation of sight and the prevention of 
bimdness 

Bailhart, of Pans, Fiance, discussed social seivice in an ophthalmic 
hospital 

Cams and Meiiil, of New Yoik, discussed the lole of the social 
worker in a program foi the prevention of blindness 


NEW YORK ACADEMY OF MEDICINE, SECTION 
OF OPHTHALMOLOGY 

James W White, MD, Chav man 
Jan 17, l^^S 

Rudole Aeblt, MD, Scactaiy 

Simple Surgical Procedure for Relief of Spastic Entropion 
Dr S a Agatston 

Spastic entropion is fiequently encountcied in elderly persons who 
manifestly have no othei complaint The condition is caused by the 
combination of loose skin and a soft tarsal plate, by anophthalmos or 
by the protracted use of a bandage after a surgical operation or during 
prolonged chronic inflammatory conditions The patients suffer gieat 
discomfoit, principally on account of the lowei eyelashes, which irritate 
the cornea, causing pain, photophobia and tearing 

To rebel e this condition, many opeiations have been devised, and 
it IS with hesitation that I add anothei to the long list Among the 
accepted surgical procedures, I might mention the following technics 
Snellen’s sutuie, Gaillard’s suture, Zieglei’s cautery puncture, Janson’s 
thiee vertical scars, Graefe’s excision of a triangular piece of skin, 
Flaier’s removal of cilia by splitting the giay line and the Jaesche- 
Ailt modification of Flarei’s opeiation 

The last-mentioned operation consists of removal of a hoiizontal 
crescentic piece of skin below the cilia, aftei which, instead of removal 
of the cilia, the ciliary margin is sewed to the lower bolder of the wound, 
the space between the cilia and the giay line being allowed to heal by 
gianulation 

Other methods of treatment consist of the Hotz opeiation of lemoval 
of the fibers of the orbicularis muscle close to the mferioi tarsus and of 
Hughes’ injection of alcohol into the orbicularis muscle Wheeler 
recently devised a satisfactoiy operation m which the fibeis of the 
oibicularis muscle are freed and attached to the peiiosteum of the 
orbital margin or divided vertically and overlapped Wilder’s opeiation 
consists of a combination of canthoplasty and the Snellen-Streatfield 
operation After doing the canthotomy, he hoiizontally cuts some of 
the fibers of the oibicularis muscle from the raphe of the muscle 

The opeiation which I wish to describe was first done on a patient 
who failed to respond to the injection of alcohol oi to Gaillard’s, Zieg- 
ler’s or Hotz’s operation 
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The technic of the operation follows A short canthotoray is done, 
followed by a U-shaped dissection of the conjunctiva at the outer 
canthus and dissection of the skin below the canthotomy incision, away 
from the oibiculaiis muscle The oibiculans muscle is picked up at its 
attachment to the tarsus, a veitical incision is then made with scissors 
through the oibiculans muscle, detaching it fiom the tarsus With a 
double-aimed silk sutuie, the two needles aie inserted through the 
U-shaped conjunctival flap, and the needles are passed down and out 
at an angle of 45 degrees, to emerge 1 cm away from the cut end of the 
external canthus , fair traction is exerted, and the suture is tied The 
conjunctival flap completes the canthoplasty and by downwaid ti action 
holds the tarsus away from the cut edge of the orbiculaiis muscle 
The lesults, so far, have been satisfactoiy foi from six to eight 
months I have done only a few such operations, but in none of the 
cases has there been a leccuirence in from two to eight months The 
cosmetic lesults aie also good 

Comparison of Operations for Paralysis of the Lateral Rectus 
Muscle Dr Brittan F Payne 

The cases presented here demonstrated two types of opeiations 
performed for paralysis of the lateral lectus muscle In the fiist case 
tiansplantation of the lateial halves of the tendons of the superioi and 
mferioi rectus muscles with recession of the medial lectus muscle was 
pel formed In the second case a simple resection and lecession gave 
excellent lesults The condition in the lattei case was moie favorable 
for opeiation in that the paralysis had existed a shoiter time and was 
specific in type 

Case 1 — Mr J V , an Italian aged 24, m January 1931 suffered 
from double vision of sudden onset, with a conveigmg left eye His 
family histoiy levealed no evidence of squint or other ocular diseases 
Results of the geneial physical examination were negative The Wasser- 
mann leaction was negative The neurologic examination gave negative 
results, with the exception of paialysis of the left abducens neive 
Examination revealed vision to be 20/20 in the right eye and 20/70 
m the left eye, which was improved to 20/40 -f- with glasses 

The left eye deviated nasally approximately 45 degrees, as measuied 
on the perimetei No abduction was present The eye could be lolated 
veitically, but no amount of effoit cairied it to the primary position 
lateially External examination and ophthalmoscopic examination gave 
essentially negatne results Ref i action under cycloplegia showed slight 
hypeiopia in the light eye and a small amount of myopic astigmatism 
m the left eye An attempt to plot the fields foi diplopia W'as unsuc- 
cessful The visual fields show’'ed concentric contraction foi form m 
both eyes, wnth good central coloi peiception and noimal blindspots 
With the aims of the orthoptoscope placed convergent at 35 degiees, 
second giade fusion w’as attained 

Ownng to the fact that the patient suffered from discomfort due to 
ihe diplopia for six years, transplantation of the lateial halves of the 
\eiticle lectus muscles with adrancement of the lateial rectus muscle 
was pel formed at the New York E}e and Ear Infirmaiy on Atio- 13, 
1937, local anesthesia being used 
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The opeiation was as follows 

An incision was made through the conjunctiva fioni 10 to 8 o’clock 
ovei the nisei tions of the superior, lateial and infenoi rectus muscles 
The tendon of the supeiioi icctus muscle Mas exposed geneiously and 
held with a squint hook A fine double-aimed silk suture was inserted 
into the lateral half of the tendon near its insertion, which was then 
seveied close as possible to the globe The lateial half of the muscle 
was sepal ated with scissois foi 15 or 20 mm posteriorly The same 
procedure was follo\ved in the case of the inferior rectus muscle 

The lateial rectus muscle ivas exposed, and a fixation foiceps was 
applied 8 mm posteiior to its insertion The muscle -was severed just 
anterioi to the clamp The stump rvas split equally up to its attachment 
The divided ends of the stump Mere fixed to the lateral halves of the 
rectus muscles, respectively The lateral rectus muscle was brought 
forwaid over its formei attachment and adranced by means of tM'o 
double-armed sutures The conjunctiva M'as closed Muth a running 
suture, and both eyes M^eie diessed 

Recoveiy was uneventful, and at the end of three M^eeks the patient 
was able to lotate the eye approximately 25 degrees laterally Left 
hypertropia of 5 pi ism degrees and esotrojna of 7 prism degiees M^ere 
present Recession of the medial rectus muscle foi 2 mm M^as per- 
foimed about one month aftei the fiist operation 

Examination of the patient on Jan 8, 1938, levealed a good cosmetic 
lesult with abduction of 43 degiees, as measuied on the peiimetei and 
confirmed on the tropometer The fields of monocular fixation weie 
almost the same for the tM'O eyes Examination with the orthoptoscope 
showed that esotropia of 4 degiees and left hypeitropia of 6 degrees 
persisted without prism correction When the patient m ore his glasses, 
which contained both lateral and vertical prisms, he attained good third 
grade fusion and was able to diverge 7 degrees and to converge 26 
degrees The operations improved the patient cosmetically and function- 
ally, but he still has annoying diplopia in the upper and lateral fields of 
gaze Fortunately, he is able to read comfoitably and expeiiences no 
difficulty when the eyes are held in the primary position 

Case 2 — Mr J A complained of sudden diplopia, Mdiich occurred 
in January 1935 His past medical history was essentially unimpoitant 
but his blood showed a strongly positive Wassermann leaction Anti- 
syphilitic treatment was advised, and aftei tM'o years of continuous 
treatment his blood lemained Wassermann fast The diplopia persisted 
On first examination the patient’s vision M^as improved to noimal 
with a -f- 1 00 cylinder, axis 90 degrees, in each eye He had esotropia 
of approximately 50 prism degrees for distance and for near vision 
He was unable to abduct the left eye beyond the piiinaiy position 
Geneial physical and neuiologic examinations gave essentially negative 
results The fact that the patient demonstrated some lateral lotation of 
the eye and occasionally brought it to the primary position accounted 
for the selection of a simple resection and recession operation 

The operation consisted of recession of the medial rectus muscle for 
4 5 mm and resection of the lateral rectus muscle of the left eye foi 5 
inm The operation M^as performed at the New York Eye and Eai 
Infirmary on Aug 20, 1937 Recovery was uneventful, and diplopia 
disappeared after the first dressing A series of orthoptic exercises 



SOCIETY TRANSACTIONS 


151 


were prescribed, and on examination on Jan 8, 1938, it was found that 
the patient had third grade fusion with an amplitude of 5 degrees base 
in and 35 degrees base out No evidence of diplopia was found in any 
diiection of the gaze The patient had esophoria of 2 prism degrees 
for the near vision with the screen test and of 8 prism degrees with the 
Maddox rod, but was comfortable 

The cases presented, hardly comparable in all details, suggest 
conservative approaches to the problem Under favorable circumstances 
a simple operation should precede more complicated measures If trans- 
plantation of the tendons of the vertical rectus muscles is indicated, a 
1 ecession of the antagonist muscle should precede the transplantation 

DISCUSSION 

Dr Willis S Knighton I understood from Dr Key that when 
he performed his operation in which he joined the vertical rectus 
muscles to the lateral rectus muscle, he split the vertical rectus muscles 
back as far as possible I should like to ask Dr Payne if he did the 
same thing 

Dr Brittain F Payne The superior and inferior rectus muscles 
were split for 15 to 20 mm posteriorly 

Dr John H Dunnington I should like to know what effect the 
transplantation alone had on increasing the abduction As I understand 
it, the recession followed a month or two later, so I am anxious to know 
if the abduction was increased much .before the recession 

Dr Brittain F Payne Abduction was inci eased about 15 
degrees more with the recession 

Intraocular Mass Dr Bernard Fread 

Five years before the present examination the parents of E P , aged 
8 years, noticed a peculiar “reflection” from the child’s left pupil The 
left fundus showed a large yellowish white area about the disk and 
amorphous white exudates above and below , there were also some 
hemorrhages A diagnosis of Coat’s retinitis was made Physical 
examination showed the tonsils to be slightly infected The reactions to 
the Wassermann and the tuberculin tests were negative 

The patient was seen several times during the next few years No 
change occurred in the fundus, except that the hemorrhage was absorbed 
Recently the parents noticed that the left pupil was yellowish The 
patient had no perception of light The pupil was dilated, and there was 
a large yellowish mass protruding far anteriorly into the vitreous The 
mass was globular and slightly pigmented, and there were numerous 
blood vessels m it On transillumination less light passed through m 
the nasal part of the eye The intraocular pressure was slightly sub- 
normal A loentgenogram of the eye did not show any calcium granules 
The diagnoses consideied were retinoblastoma and the end-result 
of Coats’ disease 

discussion 

Dr Frederick H Verhoeff I think that it is a little nslcy to 
express a definite opinion about a condition like this when one has 
seen the eye onl> once and has not been able to study it as long as one 
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would like However it seems to me that this projection into the 
vitreous cannot be an inflammatory mass It is not essentially an 
inflammatoiy mass, because the vitreous is so clear The projection is 
so sharply defined that it makes one think that it is a detached portion 
of the retina My final conclusion is that the original diagnosis was 
collect, that theie was letimtis with massive exudation, and now there 
IS separation of the letina, including the involved retinal aiea This is 
a common outcome in cases of Coats’ disease I shall be much surprised 
if on micioscopic examination this is not found to be tiue In such 
cases, howevei, when the condition is of long standing, the eyes show 
ccitain changes which maj make it impossible for one to tell even 
mici oscopicalh what the oiigmal condition was 

I advise that the eye he lemoved at once, because I do not think 
that ail) one can be ccitain that it does not contain a i etmoblastoma, 
because the eye is blind and because I feel suie that it will ultimately 
be necessaiy to lemove it, anywaj If micioscopic examination does 
not leveal a i etmoblastoma, it may reveal what the condition is 

Dr Sigaiund A Agatston I agiee with Dr Verhoefl; in the 
explanation of this case , the fact that the eye is soft excludes the 
possibility of a neoplasm It seems to me that atrophy is developing 
The fiist step is detachment of the letina The chances are that the 
letina will become detached on the other side, and the t)pical picture 
of an atiophic globe vill be piesent There is no doubt that if the cac 
IS left alone it will atrophy, and I think that it might just as well be 
i emo\ ed 

\noaialous Projection and Other Viseal Phenomena Associ- 
ated WITH Strabismus Dr F H VEiuioErr 

This paper was published in full in the Maj issue of the Archives 
page 663 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, 
SECTION ON OPHTHALMOLOGY 

Alexander G Fewell. MD, Chau man 

Fcbniaiy, 1938 

Warren S Reese, MD, Clok 

Association of an Annular Band or Pigment on Posterior 
Capsule of Lens with a Krukenberg Spindle Dr William 
Zentm \yer 

This article appears on page of this issue of the Archives 

Delayed Removal of Magnetic Foreign Bodies from the Vitreous 
Dr Charles R Heed 

Accurate localization and early extraction of magnetic foreign bodies 
before the advent of degenerative changes, which result m an over- 
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whelming percentage of all cases m which an ultraconservative policy 
has been pursued, are important A scleral incision is advocated when 
the metal is located back of the lens, and the introduction of any magnet 
tips into the vitieous is not advised The reports of 3 cases follow 

Case 1 — D B , examined five days after the accident, had vision 
111 the right eye of 20/100 There was an incomplete coloboma at 
11 o’clock due to opeiation by the company physician the day after the 
accident foi removal of pai tides of torn ins A small wound of the 
cornea, the ins and the periphery of the lens with a star-shaped opacity 
posterioily were visible Exti action vith a magnet through a scleral 
incision was done on March 11, 1937 Two months later vision was 
20/20, and the eye ^^as quiet Ophthalmoscopic and slit lamp examina- 
tions exhibited less density of the opacity 

Case 2 — B R was examined on June 23, 1937, one hundred and 
twelve days after the accident The pupil was dilated, and the ins was 
coppei colored A diagnosis of retinochoroiditis woth siderosis was 
made Aftei localization, a metallic body, 1 5 mm m size, was extracted 
with a magnet through a scleral incision At the patient’s last visit, on 
July 20, vision equaled 20/30 No deposits w^ere seen on the capsule, 
and a few opacities of the vitreous w^ere piesent 

Case 3 — T J A , examined six days after injui'^E had vision, with 
correction foi myopia, of 20/20 (partly) m the right eye and 20/200 in 
the left eye A particle of metal fiom an iron pm or hammei had entered 
the left eye through the upper lid A roentgenogram revealed metal 
in the vitreous Vision became blurred m forty-eight hours after the 
injury, and severe pain developed three days later There was a delicate 
haze 111 the vitreous , the disk became somewhat blurred, and there was 
no apparent retmochoroidal lesion or hemorrhage Slit lamp examina- 
tion showed marked w^rinkhng and folds of Descemet’s membrane, many 
cells 111 the aqueous, no apparent change in the lens and an inciease of 
cells in the vitreous A diagnosis of iridocyclitis was made At the 
Jefferson Hospital roentgenogi apliic examination disclosed a spherical 
metallic foreign body, 2 mm m diameter, in close proximity to the ora 
serrata, 4 mm to the nasal side of the median line Extraction with a 
magnet was done through a scleral incision, to the nasal side of the 
superior rectus muscle about 8 mm posterior to the limbus There was 
no prolapse of the vitreous and no pigment Severe pam Avas present 
for two hours The patient slept well and was free from pain the follow- 
ing moining He Avas discharged on Noa' 8, 1937, and examination 
shoAved vision of the left eye to be 20/50, Avith correction Slit lamp 
examination revealed a feAV fine opacities of the vitreous No heinor- 
ihage Avas piesent, nor Avere there any Ausible retinochoi oidal lesions 
Descemet’s membrane Avas clear and fiee from Avrmkles, the capsule and 
lens Aveie clear, and there Avere no cells in the aqueous The report 
fiom the patient’s physician tAVO months later stated that vision equaled 
20/20, Avith coirection 


DISCUSSION 

Dr H Maxaaell Langdon EAery one Iciioaas AAhat happens to 
eyes m aaEicIi foieign bodies haAC been alloAAed to lemain It is not 
knoAAn hoAA long a foieign bod} ina} remain in the eAC before a distur- 
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bance begins, but it is known that sooner or later it will occur and that 
frequently it involves the fellow eye I am glad that Dr Heed urged 
that roentgenograms be made in eveiy case in which a foreign body is 
suspected 

One patient, whom I saw about twelve years ago, had been to a 
clinic in one of the laige hospitals, having felt something strike her eye 
after a needle bioke fiom a machine on which she had been sewing 
She suggested that a roentgenogram be made, but she was told thei e was 
no foreign body in her eye Not satisfied with this, she went to a private 
physician, who also assured her that a roentgenogi am was not necessary 
By this time her employer had notified the insurance company, and she 
was sent to me A roentgenogram showed a part of the needle, ovei Yz 
inch (13 cm) long, in the eye Fortunately, a magnet attracted the 
needle, and it came out through the postenoi scleral wound The 
result was satisfactory, and vision equaled % - 

Another case which has always interested me was that of an employee 
in the shops of the Pennsylvania Railroad at Olean, N Y Pie felt 
something strike his eye while at work, and piomptly a roentgenogram 
was made, which was said to be noimal The eye was free trom 
inflammation, and the vision was normal , he was told that there was no 
foreign body in his eye In a short time he returned saying that he had 
no pain and could see but that he was suie there was something in his 
eye, and the same procedure was repeated, again with negative results 
He returned after an inteival of time but was sent to Philadelphia 
Dr Newcomet localized a very small foreign body, not as large as the 
head of a pm, which was easily removed with a magnet, and the patient 
returned to woik There never was any inflammation of the eye, and 
the vision had never been less than % 

Unless the foreign body is m the anterior chamber, I favor removal 
by the posterior loute 

Dr Leighton F Appleman I agree with Dr Heed that foreign 
bodies should be removed as soon as possible aftei their piesence within 
the eye has been established It is not always possible to see a foreign 
body within the eye owing to hemorihage, theiefore a roentgenogram 
should always be made 

The amount of intiaocular disturbance may vaiy consideiably, 
depending on the position of the wound of entiance and the size and 
shape of the penetiating particle Also the subsequent leaction will 
depend on whether infection has been mtioduced witb the foreign body 

Clean magnetic bodies can often be lemoved thiough the wound of 
entrance , if this is not possible, an incision through the sclera may allow 
it to pass after the tip of the magnet is piesented at the opening Dr 
Heed is to be congratulated on the result obtained in the second case 
reported, m which the foreign body had been m the eye for two months 
I emphasize the importance of making i oentgenograms m all cases in 
which a history of injury is given and of lemoving the foreign particle 
as soon as possible 

Dr Walter I Lillie I am m accord with the procedure as to 
the tune and method of removal of intraocular foreign bodies described 
by Dr Heed In his 3 cases and in those just described by Dr Langdon 
the visual results were excellent This does not always occur, even 
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though the foreign body is removed without incident within twenty-foui 
houis I removed an mtiaocular foreign body situated in the vitieous 
of the right eye of a young man It had enteied the vitreous through 
the lower nasal portion of the sclera, just posterior to the ciliaiy body 
His convalescence was uneventful, and the eye is now normal except 
for a small area of healed choroiditis at the site of entiance and exit of 
the foreign body His vision of %o can be improved to %o only with 
a -f- 50 sphere combined with a + 1 00 cylinder, axis 90 The visual 
field was interesting, as the patient could only see the 10 mm test object 
in the extreme opposite field fiom any avenue of approach This, of 
course, does not conform with any type of change in the visual field of 
organic cause or with the visual field associated with amblyopia ex 
anopsia oi hysteria I am suie that the patient is a malingerer Such 
a possibility should always be thought of in a case in which compensation 
is being sought 

Late Results from Resection of the Cervical Portion of the 

Sympathetic Trunk in Cases of Retinitis Pigmentosa Dr 

E B Spaeth 

A series of 7 cases were reviewed m which resection of the cervical 
portion of the sympathetic trunk had been done because of retinitis 
pigmentosa Of these, 5 cases were discussed in detail Five other 
cases of retinitis pigmentosa in which the patients were under observa- 
tion for the same length of time but were not subjected to surgical 
intervention were also reviewed in an attempt to decide by comparison 
whether or not surgical treatment has any proper place m aborting 
the almost inevitable piogressive degeneration which occurs in cases of 
retinitis pigmentosa While no definite statement can or could be made, 
there are some indications present which seem to suggest that this form 
of therapy may be seriously considered m certain cases These 10 cases, 
as presented, are to be again reviewed after two more years have 
elapsed 

DISCUSSION 

* 

Dr William Zentmayer If the pathologic picture of pigmentary 
degeneration of the retina is what it is believed to be and the disease is 
of an abiotiophic nature, I should not expect more than a transient 
impiovement in the vision from sympathectomy 

Dr Alfred Cowan I should like to ask Dr Spaeth whether he 
knows the result in those cases of retinitis pigmentosa in which Dr 
Frazier operated at the Umveisity Hospital some years ago Dr Grant 
should know, because he worked with Dr Frazier at that time 

Dr Walter I Lillie Dr Spaeth’s observation of the appearance 
of either new vessels or dilatation of small arterioles near the disks after 
cervical sympathectomy is interesting If the retinal arterioles have not 
undeigone oiganic changes, dilatation occurs when a paralytic Horner’s 
syndiome is produced This has been observed in patients with 
Raynaud’s disease after cervical sympathectomy, but the dilatation 
usually does not peisist more than one year As the changes are 
tempoiaiy. as mentioned by Dr Zentmayer, the value of this surgical 
pioceduie for letinitis pigmentosa is questionable 
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Dr E B Sparth The 2 patients operated on by Dr Frazier 
died These cases will be presented again after two years to determine 
further results and the fate of the new blood vessel formation on the 
nerve head 


Alexvnder G Fewele, MD, Chau man 
Match 17, 1<^3S 

Warren S Reese, MD Clok 

The Use or Paredrike in Cycloplegia Dr I S Iassman 

Paiedrme is a piopnetaiv name foi a sj mpathomimetic drug (4- 
hydi oxy-a-phenyl-^-aminopropane . ^-4-h} drox> phenylisoprop) lamme) 
the chemical stiuctuie of which is the same as that of benzedrine (a- 
phenyl-^-ammopi opane , ^-phenylisopiopylamme) with the exception 
that It contains an added OH gioup Since paredrme is considered m 
general less toxic and less irritating to mucous membranes than benze- 
drine, although in othei respects its action is generally the same, it was 
employed to produce c}cloplegia in conjunction with the use of atropine 
sulfate and also with homatropine h}drobromide, similai to the method 
described by Beach and McAdams for use with benzedrine 

After the instillation into the conjunctival sac of paredrme alone, 
the effects were obseived with reference to the size of the pupil, the 
presence or absence of signs of any irritation of the eyes and the effect 
on the intraocular tension 

The preparation employed was a 1 per cent aqueous solution of 
paredrme hydrobiomide In 50 e3^es which showed no signs of ani 
previous inflammation and in which the reaction of the pupil Yas noimal, 
the instillation of 1 di op of a 1 per cent solution of the paredrme 
hydrobromide produced dilatation of the pupil to 5 or 6 mm in fort} 
minutes The maximum effect was noted m from fifty to sixty minutes 
This effect wore oft in about three to four hours In no case was any 
sign of irritation of the eye noted 

The intraocular tension of 25 patients was tested with the Schiotz 
tonometer both before and fiom forty-five to sixty minutes after the 
instillation of 1 or 2 drops of the solution of paiedrme hydrobromide 
There was no increase in the tension in any case 

The method employed in obtaining the cycloplegic effect Avas based 
on that described by Beach and McAdams After experimenting wuth 
solutions of different stiengths, it A\as found that a 4 pei cent solution 
of paredrme hydiobromide produced satisfactory results 

In a series of patients ranging in age from 6 to 45 yeai s, the results 
were studied aftei the instillation of atropine sulfate and paiedrme 
hydrobromide in those patients below the age of 16 yeais and aftei 
the use of homati opine hydrobromide and paredrme hydrobromide m 
the older age gioup In the formei, 1 drop of a 1 per cent solution 
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of atropine sulfate w as instilled into each eye. w hile m the latter, 1 drop 
of a 2 per cent solution of homatropme hydrobromide was instilled 
This was followed in three or four minutes by the instillation of 1 
drop of a 1 per cent solution of parednne hydrobromide A second 
drop of the cycloplegic as instilled m some instances m order to insure 
the desired effect There is no objection to the instillation of the second 
drop of either the cycloplegic or the solution of parednne h} drobromide 
The results obtained in producing c) cloplegia m this ^\ ay were compared 
with those obtained from the usual method of repeated instillations of 
a 1 per cent solution of atropine sulfate m the younger patients and a 
2 per cent solution of homatropme hydrobromide m the older patients 
The cj'cloplegic effect uas obtained m the average case in forty 
minutes, with the maximum effect present in sixty minutes The 
visual acuity for distant and for near vision and the measurement of 
the accommodation both before and after instillations were recorded 
and compared by the tvo methods, and the results obtained in all 
respects were found to be uniformly the same 

Retmoscopic examination and subjective refraction revealed almost 
unvarying results from those obtained by the customar}’' method of 
repeated instillations The degree and axis of astigmatism could be 
determined with equal accuracy, and the results were uniformly alike 
by the two methods in all kinds and degrees of ref ractn e errors The 
cycloplegic effect from the use of homatropme hydrobromide and 
parednne hydrobromide begins to wear off in from four to five hours 
and newsprint can be read in most instances in from seven to eight 
hours Black glasses can be discarded on the following morning 
Within eighteen hours all near work can be accomplished without 
difficulty, and the patient can resume the normal use of the eyes After 
the instillations of atropine sulfate and parednne hydrobromide the 
accommodation returns in from two to three days Four dais was the 
longest time the effect of the cycloplegia vas noticed 

This method can be employed with satisfactory results m routine 
office practice especially, and it greatly reduces the loss of time to the 
patient by the shorter duration of the cycloplegic effect 

DISCUSSION 

Dr Sidney L Olsho In my office I have heretofore employed 
ten instillations of homatropme hydrobromide at ten minute intervals 
The frequency was to make certain of a thoroughl)* reliable C}'cloplegic 
effect During the past several ^\eeks, I have instead, much after the 
method recommended by Beach and McAdams, instilled into each e}e 
at five minute intervals 1 drop of the follov ing solutions a 5 per cent 
solution of homatropme hydrobromide, a 1 per cent solution of benze- 
drine sulfate and a 5 per cent solution of homatropme hj drobromide I 
ha^e then vaited one hour for the C}clopIegic effect To avoid ha\ing 
the drop squeezed out the patient looks down the upper Iid is held up 
and the drop is allowed to flow oxer the exeball from an insensitixe 
point XX ell aboxe the cornea Before the solution can be squeezed out, it 
has mixed xxith the tears The second drop of homatropme hydro- 
bromide might haxe been omitted but I was not making an experimental 
study but XX as emploxmg the method for effect 
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In most instances the patients weie able to use the eyes for close 
woik on the following day Postmydriatic examinations aie, m my 
opinion, advisable I piefei ample time to elapse befoie prescribing 
glasses 

The cycloplegic effect seemed to me perfectly satisfactoiy with 
this newer pioceduie The postm} driatic i eduction from the total 
hyperopia corresponded to that made after thoiough homatropinization 
Foi those patients who weie leexammed, the mydriatic and postmydri- 
atic lesults seemed also to coriespond to my expectations following use 
of homatropme hydiobiomide 

Vertical Prism Values in Commonly Used Bieocal Lenses 
Dr Sidney L Olsiio 

This article appeals on page 95 of this issue of the Archives 

Obliteration or the Pericorneal Blood Vessels in the Treat- 
ment or Various Types or Keratitis Further Observations 
Dr Trygve Gundersen 

The literature regaiding peiitomy was reviewed A carefully 
selected, but consecutive senes of 36 cases of chionic corneal disease 
was studied The condition in these cases had resisted the usual forms 
of treatment The types of keratitis w^ere grouped as follow^s chronic 
dendritic keiatitis, 6 cases, ocular rosacea, 7, tuberculous keratitis, 12, 
keratitis from trauma, 2, lipin interstitial keiatitis, 2 , trachoma, 5, and 
hypopyon ulcer, 1 case The condition in 1 case w'as not classified 

Obhteiation of the vessels was usually performed with a sharp needle 
attached to the diathermy unit In a few instances cutting instruments 
were used 

Some patients have been followed for almost five years The results 
obtained by the operation have been classified as follow^s excellent, 
12 cases , good, 9 , fair, 9, and no improvement, 6 
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Text-Book of Ophthalmology. By Sir W Stewart Duke-Elder 
Volume II Pp 2094, with 742 illustrations including 24 colored 
plates Price, $15 St Louis C V Mosby Company, 1938 

An examination of Duke-Elder’s long expected second volume 
aftords English-speaking ophthalmologists new reasons for rejoicing 
The fact that at last ophthalmologists are beginning to have a reference 
book which is in every sense of the word modern is some compensa- 
tion for the fact that nothing comparable has been available in the 
past A comparison of the two volumes vhich have appeared vith 
older works makes it evident that they could not have been achieved 
by any one writing befoie the twentieth centur)'- or, indeed, before the 
second quarter of the century Since no amount of revision can ever 
make an old book thoroughly modem, the advantage cannot be over- 
estimated of having such a book prepaied from the ground up at 
this time 

The qualifications of Duke-Elder for writing such a modern ref- 
erence book are known to most ophthalmologists On a basis of 
tiainmg and research m physiology and biochemistry, which resulted 
m his fundamental works on the aqueous and vitreous, the equipment 
of a clinical ophthalmologist has been built If the first volume 
revealed especiall)'' his unusual training in basic sciences, the second 
shows equal training in the clinical field The works of the past 
have been digested and put in their proper place with relation to 
the most recent achievements The bibliographies which accompany 
the discussion of each subject are remarkably well selected and include 
important articles which appeared as late as 1937 In this volume, 
for example, the pathogenesis of nevi as discussed in the first volume 
IS revised, m view of Masson’s recent work indicating their origin 
from neuroectodermal elements m the sensory nerves 

In the first volume the anatomy, embryology, physiology and bio- 
chemistry of the eye were discussed , the second volume covers methods 
of examination, congenital anomalies, general patholog}^ bacteriology 
and immunology and diseases of the conjunctiva, cornea and sclera 
This systematic arrangement necessitates fiequent cross reference, 
since the anatomy, physiology and embryology of each portion of 
the eye are in different chapters Buphthalmos, for example, is con- 
sidered under congenital anomalies, while its treatment is reserved 
for full discussion in a later chapter on glaucoma Heterochromia, 
melanosis retinae and lamellar cataract are also discussed as congenital 
anomalies Such cross references are carefully indicated in footnotes, 
however 

The chapter on examination of the eye includes a consideration 
of such modern instruments as the Sander pupilloscope and the 
Fried enwald ophthalmoscope and the use of monochromatic light for 
examination of the fundus Photograph}’’ of the fundus is discussed, 
with recognition of its limitations nith present equipment 

The chapter on congenital anomalies is exceedingly complete, the 
monumental vork of Treacher Collins m this field being emphasized 
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Many illustrations aie taken from his work and that of other British 
workers in this field It is impossible, in a shoit review, to do justice 
to the 200 pages of excellent material m this chapter 

In the chaptei co\ering geneial pathologic and theiapeutic con- 
siderations one IS bi ought abreast with modern thought in heredity, 
disturbances of metabolism, nutiition and various types of degenera- 
tion The section on senescence is of especial interest A review of 
bacteriolology is included, and it is m this section that the reviewer finds a 
few^ points deseiving criticism It is certainly not tiue, for example, 
that Bacterium granulosis is a vaiiant of Bacillus xeiosis, nor wnll 
many ophthalmologists agiee that it is a cause of follicular conjunc- 
tivitis It may be bactenologically coi rect to call the bacillus of 
Morax and Axenfeld Haemophilus lacunatus, but its great differences 
from the other Haemoi:)hih should be emphasized The importance of 
epithelial scrapings for eaily diagnosis is certainly deserving of dis- 
cussion The virus diseases aie w'ell discussed, especially heipes 
simplex and heipes zoster The subject of diseases due to the inclusion 
bodies of Halberstadter and Prow'azek is not. perhaps, made suffici- 
ently deal The futuie may justif) the author’s inclination to favoi 
the theoiy of the production of trachoma by Rickettsia, but the fact 
that Thygeson has obtained the same results w'lth trachoma as wnth 
inclusion blennoirhea, indicating the etiologic impoitance of inclusion 
bodies in both diseases, should have been noted A mistake m referring 
to a work of Day and myself is noted, the article having dealt wntli 
conjunctivitis due to the meningococcus and not to Bacillus influenzae 

In the chapters on the conjunctiva, cornea and sclera one is con- 
stantly surprised at the freshness wnth wdiich the various subjects are 
treated Here is no dry compilation of facts from the literature 
but a careful analysis of facts with the object of arriving at con- 
clusions in agreement wnth modern concejitions of pathology The sec- 
tions on healing of corneal w'ounds. corneal ])recipitates and edema 
of the cornea are written wnth the interest of one wdio might have 
made each subject his hobby The author is interested m allergj' 
not only as the probable cause of phlyctenulosis and vernal conjunc- 
tivitis but as the cause of forms of inflammation, such as transient 
periodic episcleiitis and rosacea keratitis, m wdiich a sensitization to 
bacteria or then toxins seems likely 

The discussion of therapy is, as a lule, comjDlete and practical In 
the treatment of serpent ulcer the value of paracentesis is brought out 
but no mention is made of delimiting keratotomy The jDrocedure is 
mentioned, how^ever, as of value in the treatment of Mooren’s ulcer 
One wmnders on what experience the author’s conviction is based that 
secondary glaucoma is the most important cause of failure m treating 
serpent ulcer 

The illustrations of the book are excellent, including 742 halftones 
and 24 colored plates The histologic changes of the diseases con- 
sidered are especially well illustrated 

On the whole, this is a work of which English-speaking ojihthal- 

mologists have leason to be proud It is devoutly to be hoped that the 

author’s energy may not have been completely dissipated by this effoit, 

so that the projected third and fouith volumes, wdiich will complete 

the wmrk, may not be too long delayed n /- 

’ ^ ^ Sanford R Gifford 
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CoEtnbutioiL From tlie Eye Clinic of the Odessa Medical Institute 
in Honor of the Director, Prof. V. P. FilatoT (Honorary Scientific 
Worker of the H, S. S. R.), on His 60th Birthday. Pp 503 
Odessa Odessa ^Medical Institute 1936 

These neatl} published papers of high scientific and clinical \alue 
(two parts) illustrate the main phases of in\ estigation and the inde- 
fatigable nork which has been done for the past eighteen }ears at the 
Odessa E}e Clinic by Filatov and his assistants 

In the first part a review is gnen b} Filatov on the clinical and 
surgical actn ities of the clinic and on the organization and the instruc- 
tional work of the chair of ophthalmology his second amcle on medical 
ophthalmology is exceedingly interesting Seven articles in this part are 
devoted to the problem of glaucoma The Eye Clinic has 75 beds 15 
of which are resen-ed for patients who are to undergo corneal trans- 
plantation A great deal of experimental w ork is being done at the clinic 
on conieal transplantation and on aniline dyes The clinical and surgical 
activities are de\oted to glaucoma its early diagnosis and the follow-up 
study of the patients corneal transplantation, retinal detachments (121 
operations were perfonned for detachment from 1929 to 1935) plastic 
operations Filatovs modification of Golo\in”s orbitosmal-extraorbital 
exenteration the control of trachoma (repeated expressions) treatment 
of blephantis with brilliant green (tetraethyldiaminotnphenylmethane 
sulfate) and physical therapy of the ey e Tw o hundred and forty papers 
were published from 1917 to 1936 

The outstanding article on glaucoma is that by Kalfa on elastoto- 
nometry or the measurement of intraocular tension of tonometers of 
various weights He deals with the history and the theory of tonometry 
elastotonometn and the reaction of the e\eball at various a^es and the 
regulation of the intraocular tension by the reflex of the choioid 
Kalfa adtances a new theory of the etiology of glaucoma* namely, the 
disturbance of the normal function of tlie choroidal reflex leads to the 
change of the elastotonometnc cur\e and to its wider amplitude par- 
ticularly in die early stage of glaucoma The uveal reflex is the chief 
regulator of the intraocular tension ^’a^ous factors such as high 
artenal pressure changes in the blood chemistry and an increase of 
secretion lead to changes in the neural ^ascula^ apparatus of the 
choroidal reflex it becomes inhibited and the tension cannot be regulated 
properly A number of curtes of intraocular tension of normal and 
glaucomatous eyes tables diagrams, and histones of patients illustrate 
this serious and thorough article Kalfa considers iMaklakov s tonometer 
one of the best on the market The other articles on glaucoma deal with 
1 arious methods of diagnosis in the early stage of glaucoma and ^ anous 
surgical procedures for glaucoma adapted by the Odessa Eye Clime 
The second part is dei oted mostly to keratoplasty Up to 1935 300 
corneal transplantations were perfonned by Filato\ in the clinic * corneas 
of cadavers w ere used for the transplant in 95 of these cases Filatov’s 
prophylactic spatula conjunctnal flap comeal sutures and various 
trephines are described A number of tlie cases in wdiich operation was 
successful (about 57 per cent) are illustrated by photographs The 
expenmental work deals with the instrumental trauma of the transplant 
and with the tissue cultures of conseiwed and dned corneas and their 



162 


ARCHIVES OF OPHTHALMOLOGY 


viability Seveial pbotomici ographs demonstrate the histologic struc- 
tuie of conserved corneas 

An exhaustive bihliogiaphy on kciatoplasty for from 1814 to 1935 
IS dedicated by Biodsky and Shmulian to Filatov It is aiianged in 
chionologic and alphabetical oidei and is dmded into decades kilatov 
lecommends it to all “tiansplantatois of the cornea” Each at tide is 
followed by an abstract in the German language 

Olga Sitciievska 


The Patient and the Weather By William F Petersen, M D , Depart- 
ment of Pathology and Bacteiiology, Unneisity of Illinois Col- 
lege of Medicine, with the assistance of Margaret E Milliken, S M , 
Volume IV, Part 3 Organic Disease, Surgical Problems Price 
$10 Pp 651 Ann Aiboi, Mich Eduards Brothers, Inc, 1938 


In the preceding volumes of this exhaustive monogiaph the author 
presented disease-dysfunction-disintcgiation-oiganic alteiation (patho- 
logic change) as a pioblem from which the factor of envnonment is 
msepaiable, in particulai, that of meteorologic change If this is decisne 
01 at least of influence in the pi ecipitation of the actual clinical e\ent, 
It must be even moie significant foi the undei lying fault, the patho- 
genesis It is to be legretted that fundamental woik in the relation 
of constitution and nieteoi ologic environment to surgical conditions has 
been piactically ignored in the English and the American liteiatuie 
In a chapter devoted to ophthalmologic episodes one leains that the 
attention of the oculist has naturall} been centei ed w holly on the eye and 
that the background of constitution, of phase fluctuations in the general 
organic status and m its adaptation to the envnonment, has been disie- 
garded A study of cases of intraocular hemorrhage, optic neuritis, 
chorioretinitis, aneuiysm, letinal detachment and especially of glaucoma 
appear to Petersen to make evident a simple i elation between the 


precipitation of acute vascular episodes in the eye and the meteorologic 
environment Polar or tiopical fronts and pressor episodes may combine 
to produce pathologic changes in the eyes or at least to precipitate a clini- 
cal crisis The large volume contains many pertinent and more or less 
convincing case histones, each of wdiich is accompanied by a complete 
chmatologic and meteorologic graph The author is of the opinion that 
intraocular hemorrhage is associated wuth relatively high systolic and 
diastolic blood pressure and sympathicotonic accentuation (ARS phase), 
while thiombosis and/or glaucoma, either spontaneous or induced by 
mydriatics, occurs with the corrective oi ovei coi rective (COD) phase 
when the current is sluggish, the blood piessure levels lelatively low, 
capillaries and venules dilated and the endothelium “unduly permeable 
and adhesive Percy Fridenberg 


Diseases of the Nervous System in Infancy, Childhood and Adolescence 
By Frank R Ford Price, $8 50 Pp 953, with illustiations 
Springfield, 111 Charles C Thomas, Publisher, 1937 

This IS a sound book on the neurology of the developing nervous 
system It has the orthodox first chaptei on methods of examination 
This includes data on roentgenography and the newer technics of the 
injection of air, iodized poppyseed oil 40 per cent and colloidal thorium 
dioxide, with a critique of their limitations and dangers 
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The chaptei on anatomy and physiology is concise and cleai and 
stresses the developmental point of view, so important in a genuine 
compiehension of neuiologic manifestations, paiticulaily in the iipemng 
neivous system of childien 

The clinical desciiptions follow under vaiious etiologic classifica- 
tions, the section on the pienatal heiedofamilial group being natuially 
somewhat longei than in a textbook on the nei vous system of the adult 
The sepal ate disease entities are detailed undei each etiologic classifica- 
tion The desciiptions aie biief and cleai They include a consideration 
of the etiologic factois, the pathologic pictuie, the symptoms and signs, 
the diagnosis, the piognosis and the tieatment The piesentation of the 
last phase is paiticulaily good When theie is a good therapeutic 
legimen, it is given m detail When there is none, the book is not 
buidened with futile suggestions One hundied and thiity-thiee case 
histones aie included in the descriptions These are well chosen and 
help to shaipen the clinical pictures A useful bibhogiaphy follows each 
heading Theie is no attempt made to covei the psychiatric disorders 
of childhood 


The book is obviously based on a wide peisonal experience and is 
no mere pastiche It can be lecommended as a reliable textbook covei - 
ing the immense field of neui ology as applied to the infant, the child and 


the adolescent 


S C Burchell 


Primer Congreso argentmo de oftalmologia. Vol 1 Sociedad argentma 
de oftalmologia Pp 446 Buenos Aires Impienta Frascoli y 
Bindi, 1937 


The first Aigentme Congiess of Ophthalmology was held in Buenos 
Aiies on Oct 27-31, 1936 The Aigentme Society of Ophthalmology 
has now issued a lepoit of this congiess, and the first volume is published 
The committee consisted of Dr Carlos S Darnel, president, and Dr 
Gunther von Giolman, secretary Delegates from all the countiies 
of South Ameiica were present, and their addresses are published 
The official subjects of the congiess weie lacrimal passages, spiing 
catarrh and roentgenogiaphy m ophthalmology 

The lacrimal passages weie most completely treated by a number of 
writers, m 242 pages, from every point of view from embiyology to 
tieatment The subject is well illustiated, and a complete bibhogiaphy 
is appended 

The subject of spiing cataiih was tieated by Prof Cailos Westkamp 
The papers on loentgenography in ophthalmology included a con- 
sideiation of the use of this foim of examination m the study of the 
orbit, intraocular foreign bodies, the optic foramen, the lacrimal passages, 
fiactures of the skull, the nasal sinuses, cerebral tumors and the teeth 
Good illustiations accompany the articles There are in addition a 


number of interesting clinical reports 


Arnold Knapp 


A Textbook of Ophthalmology. By Sanford R Gifford, M A , M D , 
FACS, Professor of Ophthalmology, Northwestern University 
Medical School, Chicago Cloth Puce, $4 net Pp 492, with 
249 illustrations Philadelphia W B Saunders Company,’ 1938 

Among the problems encounteied m wilting a short textbook are 
the pioper selection of material and its presentation m a well balanced 



164 


ARCHIVES OF OPHTHALMOLOGY 


manner It is self evident that nothings is moie important than an 
adequate description of the methods of examination, as a knowledge 
of such methods combined with piactical training forms the basis of 
all ophthalmologic experience The selection of the rest of the material 
depends on what the writer has found to be of greatest importance 
to the beginner and to the geneial practitionei These pioblems have 
been well solved by Di Gifford The style of writing is clear and 
precise, and the descriptions are simple and adequate The etiologic 
factors of the conditions dcsciibed have been appioached from a 
scientific standpoint, and the suggestions for treatment are practical 
and excellent The author’s peisonality appears on each page, so that 
the book is f ai f i om a mere digest The makeup of the book is excel- 
lent Some colored drawings have been used, and there is nothing 
which will so well depict a condition of the fundus The illustrations 
in black and white are not as successful and some have lost clearness 
in the process of reproduction This is a fault which can be easily 
corrected in a futuie edition 

The book can be i ecoininended as an excellent mtioduction for the 


student in ophthalmology, who can be assuied that the teachings 


imparted are sound and piactical 


Arnold Knapp 


Studies on the Physiology of the Eye B} J Grandison Byrne Price, 
40 shillings Pp 440, with 52 figures and illustrations Reissue 
with supplement London H K Lewis & Co , Ltd 1938 

The first edition of this book appeared in 1933 and was leviewed 
in the Archives (10 721 [Nov] 1933) The present edition is essen- 
tially the same except for a imv index and the addition of a supple- 
mentary chapter entitled “The Effect of Stimulation of the Cortex 
Cerebri upon the Effector Mechanisms Mdnch Mediate Movements 
of the Ins and Membiana T 3 nnpani’’ (repimted fiom / Nci-v & Mcnt 
Dis 85 528, 1937) 

In my opinion there is no necessity foi alteimg the criticisms and 
conclusions which weie presented in some detail m the review^ of the 

original edition _ _ 

W F Duggan 


Bulletin of the Ophthalmological Society of Egypt Vol XXX 
Thirty-Fourth Session 1937 Pp 272 Cairo Impiimerie Misr, 
S A E . 1937 

This bulletin consists of a review' of the proceedings of the thirty- 
fourth session of the Ophthalmological Society of Egypt The prin- 
cipal part of the piograni was a symposium on glaucoma, w'hich 
treated the incidence, early diagnosis and surgical and medical treat- 
ment In addition, there are well illustrated reports of clinical cases 
of interest A few obituary notices and a report on the library con- 
cludes the volume 

Arnold Knapp 



Directory of Ophthalmologic Societies 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P BaiUiart, 66 Boulevard Samt-Michel, Pans, 6^ 
Secretary-General Prof M Van Duyse, Universite de Gand, Gand, Prov 
Ostflandern, Belgium 

All correspondence should be addressed to the Secretariate, 66 Boulevard Saint- 
Michel, Pans, 6^ 

International Ophthalmologic Congress 
Secretary Dr E Marx, Costzeedijk 316, Rotterdam, Netherlands 

International Organization Against Trachoma 
President Dr A F MacCallan, 33 Welbeck St, London, W, England 

FOREIGN 

British Medical Association, Section on Ophthalmology 
President Dr Stewart Duke-Elder, 59 Harley St , London, W 1 
Secretary Dr Thomasina Belt, 13 Mitchell Ave , Jesmond, Newcastle-on-Tyne 
Place Plymouth Time July 20-22, 1938 

Chinese Ophthalmological Society or Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each 
month 

German Ophthalmological Society 
President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 
Place Heidelberg Time July 4-6, 1938 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary T Harrison Butler, 81 Edmund St, Birmingham, England 
Place Birmingham and Midland Eye Hospital 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 

All correspondence should be addressed to the Secretary, Dr Mohammed 
Khalil 


Ophthalmological Society of the United Kingdom 
President Mr Gordon M Holmes, 9 Wimpole St, London, W 1 
Secretary Mr H B Stallard, 35 Harley St , London, W 1 

Ophthalmology Society of Bombay 
President Dr D D Sathaye, 127 Girgaum Road, Bombay 4 
Secretary Dr H D Dastur, Dadar, Bombay 14 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date 
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Oxford Ophthalmological Congress 

Master Dr C G Russ Wood, Hill House, Abberbury Rd , Iffley, Oxford, 
England 

Hon Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury, 
England 

Time July 7-9, 1938 

Palestine Ophthalmological Society 
President Dr Aneh Feigenbaum, Abyssinian Str 15, Jerusalem 
Secretary Dr E Sinai, Tel-Ai-iv 

Polish Ophthalliological Society 
President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretarj’- Dr J Sobanski, Lindley'a 4, Warsaw 
Place Lindley’a 4, Warsaw 

ROIAL SoCIET\ of klEDICINE, SECTION OF OPHTHALMOLOGY 
President Dr klalcolm Hepburn, 111 Harley St, London, W 1, England 
Secretary Dr C Dee Shapland, 15 Deionshire PI, London, W 1, England 

SociiTL Francaise d’Ophtalmologie 
Secretarj Dr Rene Onfraj , 6 Avenue de la klotte Picquet, Pans, 7c 

Society or Swedish Ophthalmoi ogists 
President Prof K G Ploman, Stockholm, Sweden 

Secretary Dr K O Granstrom, Sodermalmstorg 4 III tr , Stockholm, So , 
Sweden 

Tel- Aviv Ophthalmologic \l Society 
President Dr D Arieh-Fnedman, 96 Allenby Str , Tel -Aviv 
Secretary Dr Sadger Max, 9 Bialik Str, Tel-Aviv 

Tsinan Ophthalmological Society 

Chairman Dr Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung 

Place Cheeloo University School of Medicine Time Last Thursday of alter- 
nate months 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 

Ophthalmology 

Chairman Dr S Judd Beach, 704 Congress St , Portland, Maine 
Secretary Dr Derrick T Vail Jr, 441 Vine St, Cincinnati 
Place St Louis 

American Academt of Ophthalmology and Otolarvngology, 
Section on Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, Chicago 
Executive Secretary-Treasurer Dr William P Wherry, 1500 Medical Arts 
Bldg , Omaha 

Place Washington, D C Time Oct 9-14, 1938 

American Ophthalmological Society 
President Dr Frederick Tooke, 1482 Mountain St, Montreal, Canada 
Secretan -Treasurer Dr Eugene M Blake, 303 Whitney Ave, New Haven, Conn 
Place Hot Springs, Va 

Canadian Ophthalmological Society 
President Dr W Gordon M Byers, 1458 Mountain St, Montreal 
Secretary-Treasurer Dr Alexander E MacDonald, 421 Afedical Arts Bldg, 
Toronto 
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National Society for the Prevention of Blindness 

President Mr William Fellowes Morgan, 50 W 50th St, New York 
Secretary Miss Regina E Schneider, 50 W 50th St, New York 

SECTIONAL 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr L C Gardner, 11 N Mam St, Fond du Lac 
Secretary Dr G L McCormick, 626 S Central Ave, Marshfield 

New England Ophthalmological SoaETY 

President Dr Edwin B Goodall, 101 Bay State Rd , Boston 
Secretary-Treasurer Dr Trygve Gundersen, 243 Charles St , Boston 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8 p ra , third Tuesday of each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 

President Dr F C Cordes, 384 Post St , San Francisco 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St , San Francisco 

Puget Sound Academy or Ophthalmology and Oto-Laryngology 

President Dr A W Howe, 740 St Helens Ave , Tacoma, Wash 
Secretary-Treasurer Dr Purman Dorman, 1115 Terry Ave, Seattle 
'Place Seattle or Tacoma, Wash Time Third Tuesday of each month, except 
June, July and August 

Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr L J Friend, 425 E Grand Ave, Beloit, Wis 
Secretary-Treasurer Dr Thorsten E Blomberg, 501 -7th St, Rockford, 111 
^ Place Rockford, 111 , or Janesville or Beloit, Wis Time Third Tuesday of 
each month from October to April, inclusive 

Saginaw Valley Academy of Ophthalaiology and Otolaryngology 
President Dr Don M Howell, Alma, Mich 

Secretary-Treasurer Dr Louis D Gomon, 308 Eddy Bldg, Saginaw, Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month, 
except July and August 

Sioux Valley Eye and Ear Academy 

President Dr R A Kelly, 304 N Main St , Mitchell, S D 
Secretary-Treasurer Dr J C Decker, 515 Frances Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Eye, Ear, Nose and Throat 

Chairman Dr Grady E Clay, Medical Arts Bldg, Atlanta, Ga 
Secretary Dr John R Hume, 921 Canal St, New Orleans 

Southwestern Michigan Triological Society 

President Dr John Hunter McRae, 26 Sheldon Ave, S E, Grand Rapids 
Secretary-Treasurer Dr Dewey R Heetderks, 405 Medical Arts Bldg, Grand 
Rapids 

Time Third Thursday of alternate months 

Western Pennsylvania Eye, Ear, Nose and Throat Society 
President Dr C M Harris, Johnstown 

Secretary-Treasurer Dr C Wearne Beals, Weber Bldg, DuBois 
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STATE 

Colorado Ophthalmological Society 

President A presiding officer is selected for each meeting alternately until all 
members have served 

Secretary Dr John C Long, 324 Metropolitan Bldg, Denver 
Place Capitol Life Bldg, Denver Tunc 7 30 p m, third Satuiday of each 
month, October to iMaj, inclusuc 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr Charles T Flynn, 41 Trumbull St , New Haven 
Secretary -Treasurer Dr Shirley H Baron, 309 State St, New London 

Eye, Ear, Nose and Throat Club or Georgia 

President Dr Gradv E Clay, 384 Peachtree St , N E , Atlanta 
Secretary-Treasurei Dr J Alason Baird, 511 Medical Arts Bldg, Atlanta 

Indiana Academy or Ophthalmology and Oto-Laryngology 

President Dr C W Rutherford, 23 E Ohio St, Indianapolis 
Secretary Dr Marlow W Manion, 23 E Ohio St , Indianapolis 
Place Indianapolis Time First Wednesday in April 

Iowa Academy of Ophthalmology and Oto-Laryngology 

President Dr H H Lamb, American Bank Bldg , Davenport 
Secretary-Treasurer Dr B M Merkel, 604 Locust St , Des Moines 
Place Davenport 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr Francis E Le Jeune, 632 Maison Blanche Bldg , New Orleans 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St , Vicksburg, Miss 
Place Gulfport, kliss Time Mat 8, 1939 

Michigan State Medical Society, Section of Ophthalmology 
AND Otolaryngology 

Chairman Dr F N Smith, Grand Rapids Clinic, Grand Rapids 
Secretary Dr Dewey R Heetderks, 26 Sheldon Ave , S E , Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Frank N Knapp, 318 W Siipeiior St, Duluth 
Secretary-Treasurer Dr George E McGeary, 920 Medical Arts Bldg, Minne- 
apolis 

Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 
President Dr Roy Grigg, Bozeman 
Secretary Dr A W Morse, 507 Phoenix Bldg , Butte 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr Oram ICline, 414 Cooper St , Camden 
Secretary Dr James S Shipman, 542 Cooper St , Camden 

New York State Medical Society, Eye, Ear, Nose and Throat Section 

Chairman Dr Marvin F Jones, 121 E 60th St, New York 
Secretary Dr Algernon B Reese, 73 E 71st St, New York 
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North Carolina Eye, Ear, Nose and Throat Society 

President Dr J M Lilly, 302 Old St, Fayetteville 
Secretary-Treasurer Dr Frank C Smith, 106 W 7th St, Charlotte 
Place Charlotte Time October 

North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr N A Youngs, 322 De Mers Ave, Giand Forks 
Secretar 3 ^-Treasurer Dr F L Wicks, 516-6th St, Valle}" City 
Place Fargo Time Maj" 1939 

Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr A B Dykman, Medical Dental Bldg , Portland 
Secretary-Treasurer Dr Andrew J Browning, 418 Mayer Bldg , Portland 
Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society Library, Providence Time 8 30 p m , 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 

President Dr S B Fishburne, 1430 Marion St , Columbia 
Secretary Dr J W Jervey Jr, 101 Church St, Greenville 
Place Columbia Time Nov 1, 1938 

Tennessee Academy of Ophthalmology and Otolaryngology 

President Dr Kate Savage Zerfoss, 165-8th Ave , N , Nashville 
Secretary-Treasurer Dr W D Stinson, 805 Medical Arts Bldg , Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr T E Fuller, 100 W Board St , Texarkana, Texas 
Secretary Dr O M Marchman, 1719 Pacific Ave , Dallas 

Utah Ophthalmological Society 

President Dr V P White, 143J4 S Main St , Salt Lake City 
Secretary-Treasurer Dr E B Fairbanks, Boston Bldg , Salt Lake City 
Time Third Monday of each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Charles T St Clair, 418 Bland St, Bluefield, W Va 
Secretary-Treasurer Dr M H Williams, 30j4 Franklin Rd , S W, Roanoke 

West Virginia State Medical Association, Eye, Ear, Nose 

AND Throat Section 

President Dr George Traugh, 309 Cleveland Ave , Fairmont 
Secretary Dr Welch England, 621j4 Market St, Parkersburg 

LOCAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr James A Fisher, SOI Grand Ave , Asbury Park 
Secretary Dr William F McKim, 488 Sanford Ave, Newark 
Place 91 Lincoln Park South, Newark Time 8 45 p m , second Monday of 
each month, October to May 
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Akron Academy or Ophthalmology and Otolaryngology 

President Dr L E Brown, Second National Bldg, Akron 
Secretarj^-Treasurer Dr C R Anderson, 106 S Mam St, Akron 
Time First Monday m January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Soctety 

President Dr J Mason Baird, Medical Arts Bldg, Atlanta, Ga 
Secretary Dr Alton V Hallum, 478 Peachtree St , Atlanta, Ga 
Place Academy of Medicine, 38 Prescott St Time Second Frida> of each 
month from October to Maj' 

Baltimore Medical Society, Section on Ophthalmoi ogy 
Chairman Dr Frank B Walsh, Wilmcr Institute, Johns Hopkins Hospital, 
Baltimore 

Secretary Dr Fred M Reese, 6 E Eager St, Baltimoie 

Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m , 
fourth Thursday of each month from October to Maj' 

Brooklyn Ophthalmological Society 

President Dr E Clifford Place, 59 Livingston St, Brookhn 
Secretar 3 '-Treasurer Dr Frank Mallon, 1135 Park PJ , Brookl 3 n 
Place Kings County Medical Society Bldg, 1313 Bedford Ave Time Third 
Thursday m February, April, Maj', October and December 

Bufealo Ophthalmologic Club 

President Dr Ivan J Koenig, 40 North St , Buffalo 
Secretarj'-Treasurer Dr Mej’^er H Riwchun, 367 Lmwood A%e, Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmologii and Otol\ryngology 

President Each member, m alphabetical order 
Secretary Dr A H Benz, 706 Medical Arts Bldg , Chattanooga 
Place Mountain City Club Time Second Thursday of each month from Sep- 
tember to May 

Chicago Ophthalmological Society 

President Dr Georgiana Dvorak-Theobald, 715 Lake St , Oak Park 
Secretary-Treasurer Dr Earle B Fowler, 55 E Washington St , Chicago 
Place Medmah Michigan Avenue Oub, 505 N Michigan Ave Time Third 
Monday of each month from October to May 

Cincinnati Ophthalmic Club 
Chairman Each member, in rotation 

Secretary-Treasurer Dr E R Thomas, 819 Carew Tower, Cincinnati 
Place Holmes Memorial Library, Cincinnati General Hospital Time 8 IS 
p m , third Monday of each month except June, July and August 

Cle\ela.nd Oto-Larv ngological Clup 

President Dr Clarence Engler, 2323 Prospect Ave, Cleveland 
Secretary Dr Fred Dixon, 2060 E 9th St , Cleveland 

Cleveland Ophthalmological Club 

Chairman Dr Paul Moore, Republic Bldg , Cleveland 
Secretary Dr G Leslie Miller, 14805 Detroit Ave , Cleveland 
Time Second Tuesday in October, December, February and April 
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College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Alexander G Fewell, 1924 Pme St , Philadelphia 

Clerk Dr W S Reese, 1901 Walnut St, Philadelphia 

Time Third Thursday of every month from October to April, inclusive 

Columbus Ophthalmological and Oto-Laeyngological Society 

Chairman Dr Hugh G Beatty, 150 E Broad St , Columbus, Ohio 
Secretar 3 '-Treasui er Dr W A Stoutenborough, 21 E State St , Columbus, Ohio 
Place Deshler Wallick Hotel Time 6pm, first Monday of each month 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr Edgar G Mathis, 416 Chaparral St , Corpus Chnsti, Texas 
Secretary Dr E King Gill, 416 Chaparral St , Corpus Chnsti, Texas 
Time Second Thursday of each month from October to May 

Dallas Academy of Ophthalmology and Oto-Laryngology 

President Dr Lester H Quinn, 4105 Live Oak, Dallas, Texas 
Secretary Dr J Dudley Singleton, 1719 Pacific Ave', Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy of Ophthalmology and Otolaryngology 

President Dr E G Linn, 604 Locust St , Des Moines, Iowa 
Secretary-Treasurer Dr Grace Doane, 614 Bankers Trust Bldg, Des Moines, 
Iowa 

Time 7 45 p m , third Monday of every month from September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr William Fowler, 1066 Maccabee Bldg, Detroit 

Time 6 30 p m , first Wednesday of each month 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr L A Hulsebosch, 191 Glen St , Glen Falls 
Secretary-Treasurer Dr Joseph L Holohan, 330 State St, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr R A Gough, 602 W iOth St , Fort Worth, Texas 
Secretary-Treasurer Dr Charles R Lees, 806 Medical Arts Bldg, Fort Worth, 
Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 

Grand Rapids Eye, Ear, Nose and Thro'IT Society 

President Dr Dewey R Heetderks, 405 Medical Arts Bldg , Grand Rapids, Mich 
Secretary-Treasurer Dr Robert G Laird, 116 E Fulton St, Grand Rapids, Mich 
Place Various local hospitals Time Third Thursday of alternating months, 
September to May 

Houston Academy of Medicine, Eye, Ear, Nose and 
Throat Section 

President Dr L Allen, 1215 Walker Ave , Houston, Texas 
Secretary Dr George C Farnsh, 1625 Mam St , Houston, Texas 
Place Medical Arts Bldg, Harris County Medical Society Rooms Time 
8pm, second Thursday of each month from September to June 
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Indianapolis Ophthalmological and Otolaryngoi ogical Society 
President Dr J K Leasure, 23 E Ohio St , Indianapolis 
Secretary Dr Kenneth L Craft, 23 E Ohio St , Indianapolis 
Place University Club Time 6 30 p m , second Thursday of each month 
from October to June 

Kansas Cit\ Society of Opiithalmologt and Oto-Laringolog\ 
President Dr E N Robertson, Concordia, Kan 
Secretary Dr John S Knight, 1103 Grand Ave , Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are dexotcd to clinical work 

Long Beach Eye, Ear, Nose and Throat Socictii 
Chairman Dr Ben K Parks, 619 Professional Bldg, Long Beach, Calif 
Secretari -Treasurer Dr Paul Nilsson 211 Cherr\ A\c, Long Beach, Calif 
Place Professional Bldg Time Last Wednesdaj of each month from October 
to May 

Los Angeles Society of Ophthalmoi og\ and Oto-Lar\ngolog\ 
President Dr Clifford B Walker, 427 W 5th St , Los Angeles 
Secretary-Treasurer Dr John P Lordan, 2007 Wilshirc BKd, Los Angeles 
Place Los Angeles Countj' Medical Association Bldg , 1925 Wilshire Bhd Time 
6 30 p m , fourth Mondaj of each month from September to May, inclusive 

Louisville E\c, Ear, Nose and Throat Society 
President Dr Gaylord C Hall, Brown Bldg, LouismUc, Ky 
Secretary-Treasurer Dr Charles K Beck, Starks Bldg , Louisville, Ki 
Place Brown Hotel Time 6 30 p m, second Thursday of each month from 
September to Ma}', inclusive 

Medical Society of the District or Columbia, Section of 

Ophthalmology and Otolaryngology 
Chairman Dr Earle Breeding, 1801 I St , N W , Washington 
Secretary Dr Elmer Shepherd, 1606-20th St , N W , Washington 
Place 1718 M St , N W Time 8 p m, third Friday of each month from 
October to April, inclusive 

Memphis Society or Ophthalmology and Otolaryngology 
Chairman Each member, in alphabetical order 

Secretary Dr Sam H Sonders, Medical Arts Bldg, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 
8pm, second Tuesday of each month 

Milyvaukee Oto-Ophthalmic Society 
President Dr John E Mulsow, 231 W Wisconsin Ave, Milwaukee 
Secretaryf-Treasurer Dr John B Hitz, 411 E Mason St, Mihvaukee 
Place University Club Time 6 30 p m , second Tuesday of each month 

Minneapolis Ophthalmological Society 
Chairman Each member, in alphabetical order 
Secretary Dr M C Plunder, 645 Medical Arts Bldg, Minneapolis 
Place Hennepin County Medical Society rooms Time 6 30 p m , fourth 
Monday of each month, October to May, inclusive 

Montgomery County Medical Society 
Chairman Dr P H Kilbourne, Fidelity Bldg , Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , monthly, first Tuesday from October 
to June, inclusive 
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AIontreal Ofhthalmological Society 

President Dr Stuart Ramsay, 1496 Mountain St, Montreal, Canada 
Secretary Dr J Rosenbaum, 1396 St Catherine St , W , Montreal, Canada 
Time Second Thursday of October, December, February and April 

Nashville Academy or Ophthalmology and Otolaryngology 

Chairman Dr Guy Maness, 119-7th Ave , Nashville, Tenn 
Secretary-Treasurer Dr Andrew Hollabaugh, Doctors Bldg, Nashville, Tenn 
Place St Thomas Hospital Time 8pm, third Monday of each month from 
October to May 

New Orleans Ophthalmological and Otolaryngological Society 
President Dr R H Fisher, Chess and Checker Club, New Orleans 
Secretary-Treasurer Dr H F Brewster, 837 Gravier St , New Orleans 
Place Eye, Ear, Nose and Throat Hospital Time Third Thursday of each 
month from October to June 

New York Academy or Medicine, Section of Ophthalmology 
Chairman Dr James W White, 15 Park Ave, New York 
Secretary Dr Rudolf Aebli, 30 E 40th St, New York 

Time 8 30 p m, third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 
President Dr Mark J Schoenberg, 1160 Park Ave , New York 
Secretary Dr Jesse Stark, 45 Park Ave , New York 

Place Squibb Hall, 745-5th Ave Time 7pm, first Monday of each month 
from October to May, inclusive 

Omaha and Council Bluffs Ophthalmological and 
Oto-Laryngological Society 
President Dr Philip Romonek, 107 S 17th St, Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6 p m, dinner, 
7pm, program, third Wednesday of each month from October to May 

Ophthalmological Society of the University of Pittsburgh 
President Dr W W Blair, 121 University PI , Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave , Pittsburgh 
Time Second Monday in November, January, March and May 

Passaic-Bergen Ophthalmological Club 
President Dr R N Berke, 430 Union St , Hackensack, N J 
Secretary-Treasurer Dr T A Sanfacon, 340 Park Ave , Paterson, N J 
Place Paterson Eye and Ear Infirmary Time 9pm, last Friday of every 
month, except June, July and August 

Philadelphia County Medical Society, Eye Section 
Chairman Dr Walter I Lillie 3701 N Broad St, Philadelphia 
Secretary Dr Edmund B Spaeth, 1930 Chestnut St , Philadelphia 
Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 
President Dr Glendon E Curry, Westinghouse Bldg, Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave , Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 

Richmond Ophthalmological and Oto-Laryngological Society 
President Dr N H Turner, 200 E Franklin St , Richmond, Va 
Secretary Dr Richard W Vaughan, Medical Arts Bldg , Richmond, Va 
Place Westmoreland Club Time 6 pm, second Monday of each month from 
October to May 
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RociicsTER E\e, Ear, Nose and Throat Society 

President Dr R E Elliott, 78 S Fitzhugli St , Rochester, N Y 
Secretary-Treasurer Dr Raphael Farber, 280 Monroe Rochester, N Y 

Place Rochester Medical Association, 113 Prince St Tune 8 p m , third 
Monday of each month from October to May 

St Louis Ophthaimic Socifty 

President Dr Roy E Mason, Frisco Bldg , St Louis 
Secretary Dr Leslie Charles Drews, 508 N Grand Blvd , St Louis 
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DISTURBANCES OF THE VERTICAL MOTOR 
MUSCLES OF THE EYES 

A BIELSCHOWSKY, M D 

HANOVER, N H 

I PHYSIOLOGIC ACTION OF THE VERTICAL MOTOR MUSCLES 
The disturbances occuiiing in the sphere of action of the vertical 
motoi muscles of the eyes piesent such numeious and manifold pioblems 
to the ophthalmologist and so often give rise to unexpected and 
unpleasant theiapeutic failuies that many ophthalmologists dislike to 
meddle with such conditions and lefer the patients to other specialists 
fiom the very beginning There aie two reasons for this While the 
function of the lateral muscles of the eyes is easily comprehensible under 
noimal and abnoimal conditions and the rules foi diagnosis and appro- 
priate treatment of then distui bailees may be expiessed in a few 
sentences, the coirect understanding of even the normal function of the 
vertical motor muscles presupposes an accurate knowledge of then- 
anatomic and especially of their physiologic characteristics, which can be 
appreciated only by some one who is thoroughly familiar with the funda- 
mental laws of the movements of the eyes Accoidingly, pathologic con- 
ditions of the vertical motor muscles are much moie complicated than 
anomalies of the lateral muscles TJiis is true especially in cases m 
which disturbances of hetei ogeneous ongin coexist, producing symptoms 
which to one without adequate clinical experience seem contradictory 
and present the greatest difficulties m the analysis of the distuibance and 
may lead to wrong diagnosis and therapeutic failures 

At the present time four separate groups of distuibances of the 
veitical motor muscles are known, which are entnely different with 
leference to their origin Before discussing these in detail, I shall 
summarize briefly the most important anatomicophysiologic condi- 
tions from which the normal functions of the vertical motor muscles 
and their disturbances are derived 

Each eye has at its disposal two pairs of vertical motor muscles Each 
pair consists of a rectus muscle and an oblique muscle, which cooperate 

From the Dartmouth Eye Institute, Dartmouth Medical School 

Read at the meeting of the Western Ophthalmology Society, Los Amreles 
Jan 26, 1938 ^ngeies, 




176 


ARCHIVES or OPHTHALMOLOGY 


both m supiaveisioii and in infraveision This coopeiation brings 
about leitical movements of the eyes fiom the pi unary position without 
a simultaneous torsion, that is, without changing the position of the 
retinal meiidians lelatne to each othei A toisional deviation takes 
place only m those extieme diagonal positions of the ejes which do 
not occur in oidmary vision because owing to compensatory movements 
of the head all extreme movements of tlie eyes are aioided Moreover, 
the cooperation of a lectus muscle and an olihque Cleiatoi or depressor 
muscle makes it possible to maintain a certain amount of deration and 
depression of the e}es in the entiie field of fixation For example, 
the superior rectus muscle, the muscle plane of which forms an angle 
of about 27 degrees wrth the visual line in the pnmai} position, can 
effect the maximum of elevation onh if the visual line is turned out 
by 27 degrees If the risual line could be turned in by 63 degrees, it 
would be perpendicular to the muscle plane of the vcitical rectus muscles 
and could not be elevated at all from this position, e\en by a maximal 
contraction of the superior rectus muscle The only eflect of the con- 
traction in this case w'ould be a torsion of the e}e (inward rotation) 
about the visual line as axis This holds good, analogously, for the 
depressing function of the inferior rectus muscle, the muscle plane of 
whrch is coincident wuth that of the supeiioi rectus muscle In other 
w^oids, the vertical rectus muscles are piefeiably elevators and depres- 
sors of the abducted visual line, their participation in the vertical mo\ e- 
ment of the adducted eye being less the faithei the visual line deviates 
from the muscle plane of the Aeitical rectus muscles Approximately 
the reverse applies for the function of the oblique muscles Since their 
muscle planes aie vertical to the visual line w'hen the e}e is abducted 
by 40 degrees, the oblique muscles have absolutely no elevating or 
depressing eftect m that position but rotate the e}e solely about the 
visual line as axis On the other hand, these muscles bring about 
purely a vertical movement wdien the visual line lies m then muscle 
plane, i e , is adducted to the maximum (50 degrees) 

Antagonistic torsional components of a rectus and of an oblique 
elevatoi (depressor ) muscle compensate each other in such a w^ay that 
an oblique position of the retinal meiidians does not occui Similarly, 
the diminution of the elevating oi depressing component of one muscle 
during lateioveision is compensated by the accretion of the elevating or 
depressing function of the coopeiating muscle m this very movement 
This applies, mutatis mutandis, also to the inciease and the deciease, 
respectively, of the torsional efiect of those muscles in a change of the 
positron of the eyes m the lateral directron The action of the veitical 
motor muscles m the drfferent visual directions is based on these 
anatomicomechanical arrangements How^ever, the vertical motoi muscles 
not onl)f are connected wnth each other for the purpose of executing 
parallel vertical movements but are also engaged, though to a consideiably 
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lesser extent, in other combinations, in which they are governed by other 
centers The elevatoi muscles of one eye, together with the depiessor 
muscles of the other eye, aie inneivated to move the eyes in opposite 
vertical directions to pioduce positive and negative vertical divergence, 
just as the lateial muscles of the eyes must bring about, besides dextro- 
version and levoversion, the conveigence and the divergence movement 
In a third combination the vertical motor muscles aie governed by the 
vestibular apparatus, and effect, when the head is tilted to one shoulder, 
the parallel rotary movement of the eyes toward the opposite side about 
the visual lines as axes This rotary movement of the eyes requiies the 
cooperation of both the superior muscles of one eye and both the 
inferior muscles of the other eye Rotation of the eyes toward the right, 
which takes place when the head is tilted toward the left shoulder, is 
performed by the inferior rectus and inferior oblique muscles of the 
right eye and by the superior rectus and superior oblique muscles of the 
left eye, because the first pair has an outward rotating component and 
the latter an inward rotating component Since the aforementioned 
muscles, aside from then rotating component, are antagonists, the supe- 
rior rectus muscle, for example, having an elevating and adducting 
action and the superior oblique muscle a depressing and adducting effect, 
there will occur merely a torsion of the eyes about the visual lines 
but no change in the position of the latter, provided both muscles aie 
innervated simultaneously and are functioning normally The use of 
this parallel rotary movement for diagnostic purposes in cases of patho- 
logic involvement of the vertical motor muscles will be discussed later 
In a fourth combination the vertical motor muscles effect a rotary move- 
ment 111 opposite directions, namely, a conchnation (intorsion) or dis- 
clination (extorsion) of the veitical meridians The innervation 
required for that rotation is brought about only through corresponding 
fusional stimuli, for example, that presented by two identical objects 
which aie fused in the stereoscope or the haploscope and are rotated 
m opposite directions The eyes follow this displacement within cer- 
tain limits, so that the images will remain on corresponding retinal 
areas, and binocular single vision will thus be maintained A fifth kind 
of innervation of the elevator muscles must be mentioned, because it 
IS important for diagnostic purposes The impulse to close the lids 
provokes a simultaneous upward movement of the eyes (Bell’s phe- 
nomenon) There are cases of oculomotor disturbances in which the 
eyes are not only incapable of spontaneous elevation but fail completely 
to react to vestibular and fusion innervations, and only the prompt 
execution of the elevation together with closure of the lids will show 
that the nuclei as well as the nen^es of the elevator muscles are abso- 
lutely intact but severed from the supranuclear pathways, with the 
single exception of the pathway for Bell’s phenomenon 
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In the examination of persons with oculomotor distuibances the 
following fundamental laws of the movements of the e}es must always 
be consideied 

1 All inneivations which take place duiing the normal visual act, 
the spontaneous as well as the fusion innervations and those leflex-hke 
innervations due to optic, acoustic and tactile excitations, and finalh also 
the tiue leflex inneivations of Aestibular origin, ah\ays flow equall} to 
those groups of muscles of both eyes which aie associated in the execu- 
tion of ceitam movements, the inner\ation causes at the same time the 
conti action of the agonists and the lelaxation of the antagonists 

2 Fiom this It follow^s that it is impossible to innervate one muscle 
01 one eye alone or to send a stronger innenation to one e\e than to 
the other All the muscles of both c}es ahva}S participate in each 
movement One half experiences an inciease of tonus and the other 
half a decrease 

This fundamental law’’ of oculai movements, established and foimu- 
lated by E Henng, has often been misunderstood and its strict Aahdit\ 
doubted because equal inneivation is not identical with equal mo\ement 
of the eyes If wdien looking at a distant object in the median plane 
one’s attention is attracted by a near object located m the right visual 
line, only the left eye wnll make an adduction movement, and the right 
visual line will maintain its position unchanged Although the mo\e- 
ment is unilateral, the bilateral equal mncivation of the eyes in such 
cases can be demonstrated unequivocally Not only is there a S}m- 
metnc increase of accommodation and a symmetric contraction of 
both pupils, but both eyes undergo the slight torsion about the visual 
lines as axes wdiich is ahvays connected with the fixation of a neai 
object Moreover, at the instant of the fixation of the near object 
it will show an apparent movement toward the right, indicating that 
the “double” eye has now received the impulse foi dextroversion, wdnch 
cannot become manifest in the right eye meiely because in this eye the 
effect of the impulse for dextroversion is compensated by the simultane- 
ous convergence impulse, whereas both impulses induce the left eye to 
move in the same direction, i e , to the right Against the validity of 
Henng’s law cases have been leported in the hteiatuie m wdiich the 
patients were able voluntanly to turn one eye alone either in the 
horizontal or in the vertical dnection I have checked up on a number 
of such cases and have not found an> in which the unilateral movement 
could not be attributed to bilateral equal innervations analogous to the 
previously mentioned unilateial adduction movement Voluntary uni- 
lateral divergence or vertical movements may be pei formed under the 
following conditions There must be a horizontal or a vertical diver- 
gence, respectively, as the position of rest of the eyes, w’-hich can be kept 
latent by a well developed fusion mechanism If such peisons relax the 
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innervation correcting the anomalous position of rest, one eye will move 
outward and upward or downward, respectively, while the other eye 
remains focused on the fixation object But if the patient will now 
dnect his attention to the double images which have become apparent, 
the fusion tendency will induce the deviated eye to return to binocular 
fixation so that the double images will be fused Some time ago I 
checked up on an especially mstiuctive case of arbitrary unilateral 
vertical movements I was able to show that the patient had an old — 
possibly a congenital — paiesis of the trochlear neive He had learned 
to let the paralyzed eye move upward and back again to the horizontal 
plane, but the latter movement was accomplished only when the com- 
pulsion to fusion could become effective If the eye m question was 
covered or the patient’s head was tilted towaid the paralyzed side, 
whereby a maximum deviation occurred, the squinting eye could not 
be bi ought back from its deviation On the other hand, the patient 
could not turn the eye from the noimal position to an upward deviation 
when his head was tilted toward the nonpaialyzed side, thereby com- 
pletely disburdening the paretic muscle Therefore, the only voluntaiy 
factors m such cases are the disregarding as well as the cognizance of 
the impressions which are transmitted by one eye while the fixation with 
the other eye is maintained The fusion mechanism takes care of every- 
thing else automatically 

Formerly, many a wrong diagnosis was made because in the exami- 
nation of persons ivith disturbances of motility decisive importance 
was attributed to the functions of the individual muscles as they were 
derived from their topographicoanatomic conditions, one did not take 
into consideration the fact that a single muscle never executes an ocular 
movement separately, even if it had the power to perform the intended 
movement On the basis of the fact that the isolated action of the 
inferior lectus muscle may bring about depression, adduction and toi- 
sion, It was assumed that there was paresis of this muscle if one eye 
could not move downward and mw^ard This assumption did not take 
into consideration the fact that the depressing function of the inferior 
rectus muscle becomes increasingly less the more the visual line is turned 
in To turn the eye dowm and in, three muscles cooperate as agonists 
the two depressor muscles and the internal rectus muscle, the principal 
part of the two depiessor muscles being played by the superior oblique 
muscle, the depressing component of which grow’^s with the increasing 
adduction of the visual line A considerable restriction of the field 
of fixation imvard and downward, therefore, points not to w’-eakness of 
the mfeiior rectus muscle but to w'eakness of the superior oblique mus- 
cle This lestnction is a regular characteristic of paresis of the trochlear 
nerve 
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II DISTURB '^NCES OF THE VERTICAL MOTOR AIUSCLES 

The distui bailees of the vertical motor muscles may be separated 
into the following five gioups (1) pine concomitant vertical devia- 
tions, (2) veitical deiiations of paietic origin, (3) deiiations that show 
the featuies of unilateral oi bilateral ovei function of the inferior oblique 
muscle, (4) dissociated veitical deiiations and (5) vertical dexiations 
showing the combined chai acteristics of seieral of the other groups 

CONCOMITANT VERTICIL DIXERGENCE 

The first gioup comprises the \crtical deiiations showing the char- 
acteristics of pine concomitant squint Above all, the angle of squint 
IS independent of the dnection of ga/e and of the transition of the 
fixation fiom one eje to the other The diagnosis is relatuel) simple 
if one has to deal with a permanent donation In many cases of this 
type the deviation is composed of a horizontal and a i ertical component , 
these must be examined sepaiatel} m order to deterniine whether the 
vertical component is not perhaps based on an atypical secondari effect 
of the horizontal muscles or whethei it piesents the characteristics of 
one 01 more of the other forms of veitical denation This may be 
established by coiiiparatne measurement of the angle of squint m the 
piimaiy position as w'ell as in lateroversion, supi aversion and infra- 
version and finally in diagonal positions of the e\es This is compara- 
tively easy if double images can be brought into the consciousness of 
the patient and are localized according to the normal (innate) retinal 
correspondence In cases of anomalous retinal correspondence one has to 
make objective measurement by means of one of the methods which are 
not to be discussed here In cases m which the visual acuity of each e}e 
is fairly equal the double images must be studied b} putting the coloied 
glass fiist before one eye and then befoie the other e}e If the results 
showf diffeiences in the amount and type of deviation wdnch recur in 
lepetitions of the test and these differences are not due to paiesis, a 
characteristic of which is a difference between the primary and the 
secondary angle of squint, then these differences point to a dissociated 
disturbance of the vertical motor muscles But if repeated measure- 
ments and comparison of the results show^ approximately the same 
degrees of deviation in all directions of gaze, it is fairly certain that 
there is a purely concomitant disturbance In such cases the double 
images display no obliquity, which would point to a paietic vertical 
deviation and would be different m the different parts of the field of 
fixation There is likewise lacking the influence of the tilting of the 
head to either side on the amount of the vertical divergence, wdnch 
is so characteristic in many cases of vertical deviations of paretic 
origin 
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Considerably moie difficult aie the examination and analysis of 
the latent, oi only periodically manifest, veitical deviations In such 
cases only a senes of compaiative measurements of the angle of squint 
will disclose with any degree of certainty the natuie of the deviation 
The principal difficulty is due to the fact that in such cases the inner- 
vation maintained by the fusion mechanism and compensating the ver- 
tical divergence cannot be immediately and completely relaxed when 
fusion IS suspended The suspension of fusion by means of the Maddox 
rod or a dark red glass befoie one eye does not suffice for the complete 
lelaxation of the compensatory'- innervation which maintains an increased 
tonus of the elevator muscles of one eye and of the depiessoi muscles 
of the other eye any more than placing convex glasses befoie the eyes 
of a youthful subject with hyperopia induces him to give up promptly 
and completely the increased tonus of the ciliary muscle Not only 
IS relaxation caused by the breaking up of the fusion innervation 
incomplete, but when the patient is tested at different times it is also 
inconstant, so that if the test is repeated several times under the same 
conditions the amount of deviation will be found to be greater at one 
time and smaller at another The continuous fluctuations of the com- 
pensatory mneivation may occasionally simulate a paretic disturbance, 
since different degrees of deviation are found m the different diiec- 
tions of gaze Such an error may be prevented only by repeating the 
measurements several times, thus an entiiely dissimilar behavior of 
the vertical diveigence may fiequently be found when the subject is 
changing the direction of gaze In such cases a careful determination 
of the vertical fusional amplitude is a valuable aid in rendering a reliable 
diagnosis Take, for example, the case of a positive vertical divergence, 
which is usually kept latent through a negative vertical divergence inner- 
vation that causes an increased tonus of the right depi essor and the left 
elevator muscles If prisms of increasing strength are placed base 
down before the right eye, or base up before the left eye, the positive 
vertical divergence amplitude will be found to be considerably greater 
than normal, because the active positive vertical divergence innervation 
is required to set in only when, after the relaxation of the compensatory 
(negative vertical divergence) mneivation, the eyes have taken their 
position of rest The negative vertical diveigence amplitude, on the other 
hand, is considerably diminished or reduced to zero, because the 
innervation to the negative vertical divergence must first o\ercome the 
positive vertical divergence, that is, the patient's position of rest, before 
it can bring the eyes into the opposite (negative) vertical divergence 
With a senes of tests which effect a positive vertical divergence, it is 
possible, as a rule, to bring about a complete, or at least a more exten- 
sive relaxation, of the compensating innervation, than by merely sus- 
pending fusion Such examinations, of course, require time, patience 
and an adequate method of procedure (either a phorometer or a double 
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prism appaiatus, a haploscope oi stmilai apparatus) Despite evei> 
precaution and fiequent repetition of the test, it is not alwajs possible 
to distinguish whether one has to deal with a pui e h} perphoria, i e , 
an anomalous position of lest, based on anatomicomechanical factors, 
or whethei the veitical divergence is due to abnormal innervations, 
^^hlch may become manifest temporarily m cases in which theie is a 
noimal position of lest as well as in those in which the anomaly of 
innervation is associated with a true h) perphoria After discussion 
of the lemaining foims of vertical de\iations, I shall cite examples of 
such disturbances which may cause seiious diagnostic and therapeutic 
difficulties 

PARETIC VERTICAL DI\ I RGENCE 

Vertical dewations of paretic origin do not require detailed discus- 
sion here so far as typical cases are concerned Whether an elevator 
or a depressor muscle is paialyzed is casil) determined if the raising 
or the loweiing of the e}es increases oi decreases the \ertical divergence 
Whether a lectus or an oblique muscle is paralyzed will be decided 
by ascei taming whether the veitical divergence inci eases either in abduc- 
tion or 111 adduction of the paretic eye and decreases in the opposite 
direction Obliquity of the double images, as will be demonstrated 
presently, does not play a decisive lole in the diagnosis Of even less 
importance foi the dififeiential diagnosis is the lateral distance of the 
double images which may be piesent in addition to vertical dneigence 
One must not expect that in every case of paialysis of the trochleai 
nerve, for instance, theie must be an unciossed diplopia in addition to 
the vertical diplopia, ow mg to the loss of the abducting component of the 
superior oblique muscle In 25 per cent of the cases of paralysis of the 
trochlear nerve either the double images show no lateral distance or they 
are crossed This is due to the great fiequency of exophoria as a posi- 
tion of rest, by which when it becomes manifest after onset of the paresis 
the slight convergence lesulting from the absence of the abducting com- 
ponent of the superior oblique muscle will be compensated or over- 
compensated Diagnostic difficulties may arise m a later phase of paietic 
vertical deviation, namely, at the time when the paretic muscle has 
wholly or paitially regained its function, but the vertical deviation con- 
tinues as a result of a secondary contractuie of the antagonist of the 
paretic muscle The deviation then no longer shows the characteristic 
signs of its paretic oiigin but will become moie and more similar to 
the concomitant type This happens lathei fiequently also m the 
atypical secondary phase of paresis of the abducens nerve, which may 
appear as concomitant convergent stiabismus when neither a dis- 
tinct motor defect nor an mciease oi decrease of esotiopia can be 
ascei tamed m latei ovei sion Paiesis of the veitical motor muscles m 
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the atypical secondary stage shows an analogous behavior so far as 
the vertical divergence does not increase or decrease when the eyes 
are raised or lowered , thus one will not know whether an elevator mus- 
cle of one eye or a depressor muscle of the other eye had been originally 
paretic But one does find regularly in such cases a considerable differ- 
ence of the vertical divergence m lateroversion, according to whether 
the deviation is caused by a disturbance of balance between the vertical 
rectus muscles or between the oblique muscles Take, for example, a 
case of typical paresis of the right fourth nerve m winch the paresis 
has subsided considerably, the positive vertical divergence, however, 
continues, because it is maintained by the secondary contracture of the 
light inferior oblique muscle It changes neither in supi aversion nor 
m infraversion but increases considerably when the patient is looking 
toward the left, so that the right eye is adducted and its vertical position 
now depends predominantly on the oblique muscles In dextioversion 
the vertical divergence recedes considerably, because the oblique muscles 
have no influence on the vertical position of the right eye while it is 
abducted An analogous behavior of positive vertical divergence in the 
different diiections of gaze could also be caused by paresis of the left 
superior lectus muscle in a later atypical stage In such a case the 
vertical divergence would also attain its maximum m levoversion, during 
which the left eye is abducted, and its minimum m dextroversion, in 
which the vertical position of the left eye is influenced only m a 
minor degree by the vertical lectus muscles Nor would the obliquity 
of the double images furnish a reliable clue as to whether the right 
superior oblique or the left supenoi rectus muscle is the cause of the 
vertical deviation The obliquity merely shows whether there is disclina- 
tion or conclmation (extorsion oi intorsion) of the vertical meridians 
Since both of the muscles under discussion are inuard rotatois, 
paresis of each of them causes a pathologic disclination I want to 
emphasize the fact that it is by no means always the image seen with 
the paretic eye which seems oblique to the patient, quite often he will 
see eithei both images slanting or even the image of the nonparetic eye 
obliquely and that of the paretic eye straight, the latter results if the 
paietic eye happens to be the dominant eye In such cases vertical 
and horizontal contours, although imaged on oblique sections of the 
retina (oblique meridians) of the paretic eye, will be seen vertically and 
horizontally , but then the corresponding images, although lying on the 
vertical and the horizontal meridian of the other eye, respectively, must 
appear obliquely, according to the angle of disparity between these 
meridians and the oblique meridians beaiing the same images in the 
paretic eye There are two possibilities for deciding which is the paretic 
e}e 111 such cases One is the head-tilting test If the head is tilted 
toward the right shoulder a lestibular innervation for a parallel rotary 
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movement of the e}es towaid the left side will be elicited, the right 
eye will receive the mner\ation for an mwaid lotation and the left eye, 
for an outward lotation If the balance of the right oblique muscles 
IS distiubed, owing to paresis of the superioi oblique muscle, the supe- 
iioi rectus muscle, when mneivated togethei with the superior oblique 
muscle for an inward lotation will produce an upward de\iation of 
the right eye, while the left eye, m which the two lower muscles (the 
inferior lectus and the infeiior oblique muscles) cooperate m the out- 
waid lotation, the lowering component of one muscle being compensated 
by the ele\atmg component of the olhei, will perform merel} a rotary 
movement about the visual line as axis When the head is tilted tow^ard 
the left, the right supei lor oblique muscle does not liccome acti\ e , the 
result is a deciease or complete disappearance of the veitical de\iation 
Since the right superior oblique muscle must participate as an inw'ard 
rotatoi in the rotary mo\ement to the left and the left superior rectus 
muscle functions as an inwaid lotator to the right, the results of the 
head-tiltiiig test aie difterent according to w'hether the ^ertlcal diver- 
gence is due to the paresis of one or the othei muscle 

For an exact investigation of the influence which the position of the 
head exerts in ceitain cases of vertical deviation, one maj use a simple 
apparatus constiucted on the principles of the Helmholtz Visicj zcichcn 
(fig 1) ^Afliile the patient’s head is fixed b) talking the little plate at 
one end of the rod betw'een his teeth, he looks at a hoiizontal black 
strip on a piece of wdiite cardboard fixed to the other end of the rod 
30 inches (75 cm ) aw'ay The rod is put through a short tube, so 
that wdien the patient tilts his head it lotates around the same axis and 
thiough the same angle as the head This insures the maintenance 
of the direction of gaze during the tilting of the head, since the card- 
board with the fixed strip keeps pace wuth the movement of the head 
in respect to both the amount and the direction 

Another method wdiich ma} be used to determine wdiether the ver- 
tical deviation is due to paiesis of the oblique depiessor muscle of one 
eye or to the elevator rectus muscle of the other eye is as follow's 
When one looks in a daik loom at a faintly glowung filament, view'ed 
monocularly through a tube, it will as a rule appear vertical and hori- 
zontal, respectively, to the observer only wdien its image lies on the 
vertical and the horizontal meridian, respectively, of the retina con- 
cerned In paresis of a muscle wuth a rotating component, these 
meridians are positioned obliquely, consequently the glowung filament 
must be given a correspondingly oblique position in order to appear 
vertical or horizontal to the paretic eye of the patient If the two eyes, 
which have been tested consecutively, show' essential differences in the 
localization of the vertical and the horizontal meridian, one must derive 
therefrom to which eye the paretic elevator or depressor muscle belongs 
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OVERFUKCTIOiS: OF THE INFERIOR OBLIQUE MUSCLES 

The third group of distuibances of the vertical motor muscles is 
closely related to the atypical vertical deviations of paienc origin just 
discussed but is nevertheless distinguished from the latter by certain 
peculiarities In its puiest and simplest foim, this type of disturbance 
presents the following characteristics When the patient is looking 
straight ahead the visual lines are parallel, and even when the compul- 



Fig 1 — The head-tilting test as demonstrated by patients with palsy of the 
left trochlear nerve A, two images of the fixed black strip are seen (reproduced 
on the right side of the photograph) while the patient’s head is erect In B, the 
vertical distance between the two images is increased by tilting the head toward 
the left shoulder In C, the tilting of the head toward the right shoulder helps 
to secure binocular single MSion 

Sion to fusion is eliminated they show no, or only unimportant, latent dis- 
turbances of balance But if the eyes follow an object inoMiig laterall} 
in the horizontal plane, the adierting visual line will deiiate upwaid, 
occasionally by a considerable amount (fig 2) If the distuibance 
affects both e}es, the left eje will deiiate upwaid m dextroversion, and 
the right eje wnll deiiate upwaid m letotersion When the fields of 
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fixation of eithei eye are tested, it will be seen that each field is con- 
siderably enlarged in the upper nasal quadrant without being lestricted 
in the upper temporal quadrant The limits of the lower halves of 
the field of fixation are eithei normal or slightly extended m the lower 
temporal quadrant The behaMoi of the double images corresponds 
to the objective findings Then obliquity points to a dischnation of the 
vertical meridians , it is absent m some cases of congenital origin The 
head-tiltmg test sometimes gives negative results , occasionalh , however, 
in cases in which the dewation is manifest only when the patient is 
looking toward one side the results are positive, since the test shows 
a disturbance analogous to the atypical secondary stage of paresis of 
the trochleai nerve discussed pie\iousl} Fiequentl}' such an upward 
squint of the adducted e}e dm mg laiero\ersion will be found combined 



Fig 2 — A, patient with binocular fixation in the primary position of the eies 
In levoversion the right eve deviates upward, as in B In dextroversion tlie 
left eye deviates upward, as in C 

with either convergent or divergent strabismus , in the primary position 
of the eyes no vertical deviation, or only a minor one, is to be found 
in addition to the horizontal deviation (figs 3 and 4) 

The anomaty of the vertical motoi muscles just discussed is either 
unilateral or bilateral It shows the features of an overfunction of 
the inferior oblique muscles, because of its far reaching conformity to 
the atypical secondary phase of paresis of the trochlear nerve, in which 
only the overfunction of the mfeiior oblique muscle, owing to a sec- 
ondary contracture, may cause the deviation But a primary over- 
function of the inferior oblique muscle ceitainly does occur I have 
seen it arise after radical operations on the frontal sinus, although 
paresis of the superior oblique muscle is found much more frequently 
in these cases If in such operations the trochlea is not brought back 
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to its right place through an exact suture of the periosteum but remains 
dislocated, the function of the oblique muscles must be disturbed, at 
least tempoiaril)' Usuall)^ there is a weakening of the function of the 
supeiior oblique muscle, but occasionally the function of the inferior 
oblique muscle is increased even without the weakening of its antago- 
nist This IS explained by the fact that the action of the inferior 
oblique muscle is checked by a fascial ligament which is inserted in 
the trochlea Its influence would be either lost or reduced if the trochlea 
were dislocated or the ligament itself were injured C H Sattler also 
reported, after me, on the pi unary overfunction of the inferior oblique 
muscle after operations on the frontal sinus In such cases the genesis 
and nature of the anomaly aie vouched for While the analogy of the 



Fig 3 — A, a patient with convergent strabismus of the right eye The left 
eye is looking straight ahead In dextroversion the left eye goes up while the right 
visual line remains in the horizontal plane, as in B In levoversion the right eye 
goes up while the left eye is turned out, as in C 

symptoms in the much more numerous cases in which the anomaly is 
function of the inferior oblique muscle,'there are no reliable data con- 
cerning the genesis, and especially concerning the fact whether it is 
a primary or a secondary disturbance, i e , whether or not it developed 
in the course of a paresis of the trochlear nerve which existed originally 
but was cured It might also be conceivable that the upward movement 
occurring simultaneously with the adduction of the right eye in a latero- 
version impulse may be due to an asymmetric (oblique) insertion of 
the internal rectus muscle, as was mentioned by Cords on the strength 
of several cases in which he operated In the numerous cases of appar- 
ently congenital overfunction of the inferior oblique muscle in which 
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the anomaly of the muscle was accompanied by convergent strabismus, 
I have found only occasionally a slight asymmetry of the insertion of 
the mteinal lectus muscle, so that it could not be held responsible for 
the extreme upwaid movement of the eye during the inwaid movement 




Fig 4— A, patient with divergent strabismus of the left eje The right 
eye is looking straight ahead In dextroversion the left eye goes up wdnle the 
right visual line remains in the horizontal plane, as in B In le\o\ersion the right 
eye goes up while the left visual line remains m the horizontal plane, as in C 

In some cases the absence of ceitain chat acteristics which aie nevei 
lacking in a tiue overfunction of the inferior oblique muscle aigues m 
favoi of the possibility that the type of ovei function of the infeiioi 
oblique muscle noted may be caused by other factois That is to say, 
vthile there is always a mendional dischnation in cases m which the 
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balance of the oblique muscles is disturbed by overfunction of one 
muscle or a weakness of the other, the disclmation is surely absent m 
some cases of apparently primary overfunction of the mfeiior oblique 
muscle and there is likewise lacking the influence of the head tilting on 
the amount of the vertical divergence Moieover, the position of the eyes 
when the subject is looking straight ahead is often perfectly normal in 
cases of piimaiy overfunction of the inferior oblique muscle, this is 
never found m cases of secondary contracture of the mferioi oblique 
muscle 111 which the contiacture was preceded by paralysis of the antag- 
onist Aside from the few instances m which an oblique insertion of the 
internal rectus muscle may lack the aforementioned characteristics of 
a secondary anomaly, it is not yet known what is at the bottom of the 
primaiy overfunction of the inferior oblique muscle On the other 
hand, there are many cases of apparently primary overfunction which 
bear all the essential characteristics of the aforementioned overfunction 
This applies particularly to the congenital disturbances of this type, i e , 
those already observed m earliest childhood and often brought to the 
attention of the physician because of the habitual torticollis existing 
since the second or the third year of the child’s life Of course in 
such cases the secondary, i e , the postparetic, nature of the muscular 
disturbance cannot be excluded 

For therapy it is fairly unimportant whethei overfunction is primary 
01 secondary What is important is mei ely the proof that one has to deal 
with such an overfunction, for example, of the right inferior oblique 
muscle, and not with a paietic weakness of the left superior rectus 
muscle The latter is often assumed erroneously in cases of this kind, 
because when one looks up and to the left the left eye lags behind 
the right If, as is often the case, the right eye is the dominant eye, its 
motility IS decisive for the innervation of the two eyes And when 
the function of its inferior oblique muscle is increased abnormally, the 
right eye will require a much smaller innervation to reach the limits 
of the upper nasal quadrant of the field of fixation than is required by 
the left eye with the normal superior rectus muscle m order to reach 
the normal limit of the upper temporal quadrant with a parallel move- 
ment But if the fields of fixation of the individual eyes are examined 
separately, one eye will show no constriction of the field outward and 
upward, but there will be considerable extension of the field of the other 
eye when one looks up and inward Moreover, m the majority of cases 
under discussion the increase of the vertical divergence when the head is 
tilted toward one side and the decrease of the vertical divergence when it 
IS tilted toward the other side are decisive for the diagnosis of a distur- 
bance of balance among the oblique muscles The decision is important 
for the therapeutic pi ocedure The weakening of the excessively strong 
inferior oblique muscle through myectomy is considerably simpler and 
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moie amenable to tieatment than the strengthening of the function of 
the supeiior rectus muscle of the othei eye hy advancement or lesection, 
which, in addition, has the disadvantage that as a rule it lea^es the 
patient with a cosmeticall} disfiguring enophthalmos and slight ptosis 
I hare obtained most giatifymg lesults in many cases with myectomr 
of the mfeiior oblique muscle After binocular vision had been made 
possible with the head in the normal position, the habitual torticollis 
eventually disappeaied, as did also the disfiguring upward squint when 
the eyes looked sideways When the r ei tical di\ ergence was associated 
with a consideiable divergent or conveigent strabismus, I found it 
expedient to remove fiist the lateral deviating component, after which, 
occasional!}, a fuithei operation became unnecessaiy If the \ertical 
dn ergence is also present in the lower half of the field of fixation, 
myectomy of the infeiioi oblique muscle may occasional!} not remove 
It m this field, although it will leinove the rertical divergence in the 
hoiizontal and the uppei field In such cases the muscnlai balance of 
the eyes can be lestoied br careful letroplacement of the inferior rectus 
muscle of the othei e}e, on the stiength of the same deliberations which 
aie decisive foi using this opeiation in cases of inreterate pals} of the 
tiochleai neive 


DISSOCIATED rERTIC\L DIVERGENCE 

The most inteiesting distuibances of the vei tical motor muscles, 
because their genesis and symptomatology aic so fundamcntall} diffeient 
from those of the disturbances so far discussed, are the so-called 
dissociated vei tical deviations Their peculiarities are most marked in 
cases of alternating oi double hypeiphoria, as is shown by the patient 
m figure 5 Oidmanly he had binocular fixation Only occasionally, 
when he was tiled or -when he gazed abstractedly ahead one or the 
other eye went up With the diplopia test the image of the right e}e 
at one time and that of the left e}e at another time ivould be seen 
below the other one, accoiding to wdiether the red glass ivas held before 
the right eye or the left The chaiactenstic difteience betw^een such 
a ^el tical deviation and those discussed pre\iously is obvious These 
deviations aie eithei concomitant or of paietic oiigin or they are due 
to an over function of one of the vertical motoi muscles The joint 
feature of all these deAuations is that wdien the eye which had been 
deiiated upwaid was diiected to the object wdnch was first fixated 
by the other eye, the lattei deviated dowmw’^aid This alternation betw^een 
upwaid and dowuuvard squint, which is caused by the tiansition of 
fixation fiom one e}e to the othei, is based on the law of the equal 
inneivation of both eyes To look at an object lying in the hoiizontal 
plane wuth the upw^aid squinting eye an infra\ersion impulse is called 
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for, which makes the eye which had first been in a horizontal position 
deviate downward In contiast to this behavioi, in the cases now under 
discussion, if the eye which is deviated upward is induced, by covering 
the other eye, to focus on the fixation object, the coveied eye will fiist 
make a slight downwaid movement accompanying the parallel movement 
of the othei eye, but immediately aftei the latter has become fixed an 
isolated upwaid movement of the covered eye will take place Such 
anomalies weie pieviously attiibuted to a mechanical superiority of the 
elevatoi muscles ovei the depressor muscles This conception is erro- 
neous If the assumed supeiioiity of the elevator muscles were the 
same in both eyes, as foi example in cases of associated paresis of the 
depressoi muscles, the eyes vould be brought to a hoiizontal position 



Fig 5 — Patient with alternating hyperphoria The visual lines either are 
parallel {A) or are deviated upward alternately {B and C) 

by an increased in fra version impulse An alternating upward deviation 
would not take place And if the supeiiority of the elevatoi muscles 
were different on the two sides, for example, if the light depressor 
muscles were weaker than the left ones, the light eye with the weakei 
depressor muscles would be deviated upward, and if it were brought 
to the horizontal position by a depression impulse, the lattei would bring 
the other eye into a downwaid deviation It is easy to prove that the 
Itypothesis of a superiority of the elevatoi muscle is untenable If m 
a case of alternating hyperphoiia, while the right eje is fixing a light 
located in the horizontal plane and the left eye being deviated upward, 
a darkening glass is held before the fixing eye, an isolated downward 
movement of the upward squinting e}e will take place which will bung 
It down to, or even below, the horizontal position, while the fixing e}e 
maintains its position unaltered This one-sided vertical movement of 
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the deviated eye can be observed fiequeiitly, e\en without the daikening 
of the fixating eye While this eje maintains constant fixation, the 
othei eye, which is deviated upward behind a screen, will make at irregu- 
lar intervals veitical movements of difleient extent, so that at one time 
a greater degree of upwai d deviation ma> be obsei ved and at another time 
there may be a lesser degiee of upward dcMation or at times even a slight 
downward deviation Such behavioi, of course, cannot be reconciled 
with the assumption of an elastic supeiioiity of the elevator muscles 
or of paretic disturbances among the elevatoi and depiessoi muscles 
The alternating hypeiphoria and the aforementioned one-sided vertical 
movements must be attiibuted to intermittent and alternating inner\a- 
tions foi positive and negatne veitical divergence, wdnch are inde- 
pendent of the will and fluctuate in intensity The ascertainment that 
m cases of alteinating hyperphoria positive and negative ^ertlcal dner- 
gence movements may be elicited to more than an a\eiage extent liy 
adequate fusion stimuli aigues in favoi of this assumption It is knowm 
that noimally not more than 3 or 4 pi ism diopters may be o\ercome 
by a vertical dnergence inneivation, furtheimoie, it is known that in 
concomitant hyperphoria the amplitude of cither positive or negative 
vertical divergence is enlarged, wheieas the opposite mo\cmcnt is cither 
restricted or zero, according to whether it is a light or a left Inper- 
phoria In alteinating hypeiphoiia, how'cvei, rcrtical prisms of 10 
pi ism diopters and more in eithei direction ma) be oieicome b) corre- 
sponding vertical dnergence innervations This behavior refutes most 
impressively the hypothesis of a bilateial siipenoiit) of the elevator 
muscles over the depiessor muscles as the basis of alteinating hyper- 
phoiia The increased amplitude of both positive and negative leitical 
divergence which manifests itself m the capacity to overcome unusually 
strong pi isms in front of either eye, base dowm as w^ell as base up, 
can be due only to the fact that wnth this test the one-sided i ertical move- 
ments are brought about by positive and negative r ertical divergence 
innervations The movement is one-sided, because, as was discussed 
previously, an innervation to a paiallel vertical movement caused b} the 
fixation effort is combined wnth the fusion innervation which drives the 
two eyes in opposite directions, the latter compensating the effect of 
the former innervation m one eye wdiile inci easing it m the other eye 
AVhere these abnormal excitations originate is still entirely obscure 
Only the following fact is known The fusion mechanism, so long as its 
action IS normal, keeps the tendency to alteinating h}’'perphoria latent, 
just as it does in the cases of ordinary heterophoria If, however, the 
fusion mechanism is weakened, for instance wdien fatigue sets in, or is 
lost entirely owing to blindness oi amblyopia of one eye, the abnormal 
vertical divergence innervation becomes manifest and produces either 
alternating hyperphoria or in cases of unilateral amblyopia one-sided, 
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iiiegular upwaid and downward movements of the amblyopic eye In 
cases 111 which theie aie no complications the direction of gaze has no 
influence on the anomaly under discussion 

This anomaly is often combined with concomitant squint (fig 6 ) 
The squinting eye then shows m addition to the lateral deviation com- 
ponent an inconstant vertical deviation component, the extent and direc- 
tion of which may be influenced, to a ceitam degree, by the occlusion 
of the squinting eye as well as by darkening the fixing eye by a coloied 
glass Such cases haAe been mismtei preted in various respects It was 
believed that the isolated upward deviation of the squinting eye when 
it is coveied and its isolated downward movement when it is uncovered 
had to be consideied as a fusion movement, although the isolated move- 
ment of the squinting eye did not do away with the hoiizontal deviation 
It nas assumed that a binocular visual act existed on the basis of an 



Fig 6 — A, patient with convergent strabismus of the right e 3 'e This is 
the same patient shoifm m figure 3 In B, the right e 3 'e is turned up and m, 
the left e 3 'e lemaimng in its primar 3 ^ position 

anomalous letinal correspondence adapted to the hoiizontal deviation 
of the squinting e}e and that, owing to a subsequent change of the ana- 
tomic position of lest, a veitical deviation had aiiseii in addition to the 
horizontal deviation, but had been kept latent during vision with both 
eyes More thoiough investigations lefuted this assumption It could 
be shown that the downward movement of the squinting eye took place 
also when the fixing eye was daikened by a colored glass, although 
the squinting e}e lemamed covered This, of course, precluded the 
influence of the binocular eftect of a fusion innerration One was 
f Diced to the same conclusion by the observation that eren m cases 
of extreme amblyopia of the squinting e}e which piecluded the possi- 
bility of a fusion innervation, covering the squinting eye brought 
about 01 expedited its upward movement, uncovering the squinting 
e} e 01 darkening the fixing eye caused the isolated dou nu ard 
movement of the former Some authors interpreted the isolated doun- 
waid mo^ement of the squinting ere when the fixing ere rvas darkened 
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as a movement connected with the leaction of the pupils to light, due 
to an abnormal extension of the nervous excitation in the nucleai region 
If that ere actually the case, then the pupillary dilatation, occurring not 
only during the darkening of the fixing as well as the squinting eje 
but being greatest when both eyes are daikened, would have to bring 
about the one-sided do^\n\^ard movement That never happens The 
darkening of the amblyopic eye has the opposite effect of darkening 
the fixing eye The former effects or expedites the isolated upward 
'movement of the squinting e 3 e and the latter effects or expedites the 
isolated downward movement, while a uniform darkening of both eyes, 
which causes a still greater dilatation of the pupils, is followed by no 
change whatever in the deMation of the squinting e}e or only by those 
slight vertical movements wdiich maj also be obseivcd wdien both ejes 
are uncovered Moreover, I was able to pro\e that the one-sided vertical 
movements also take place w'hen a restriction of the pupils, resulting 
from a stiongei illumination, is brought about instead of a dilatation 
In place of the co\ ering screen I brought a mirror into the median plane 
of the head, rotating it about its vertical axis until it barred the fixated 
object from the amblyopic eye and at the same time exposing it to a 
stronger light b} reflecting into the e^e the light from a window In 
spite of the bilateral pupillary constriction w'hich this produced, the same 
upw ard movement of the squinting eye took place as w hen the squinting 
eye was covered by a screen, w Inch brought about a pupillar) dilatation 
This, and other tests, made it likely that an abnormal excitability of the 
centers controlling the antagonistic vertical mo\ ements remains latent so 
long as both retinas receive homogeneous* excitations, while the one-sided 
weakening or exclusion of the sensorial impressions makes the excitation 
of that vertical divergence center manifest, wdnch causes the upward 
deviation of the eye concerned or the downw'ard deviation of the other 
eye, according as the fixation impulse occurs in the one or the other 
That the one-sided movements of amblyopic eyes are based on the same 
innervational anomaly as alternating hyperphoria is evident from the fact 
that when the amblyopic squinting eye is covered it goes upw^ard , w'hen 
it IS uncovered, or the fixing eje is daikened, it goes dowmward — the 
same behavior as is observed in cases of alternating h 3 perphoria wdien 
one 63 e is covered or the other is darkened The upwaid squint of the 
better eje in cases of unilateial squint cannot, of course, be demon- 
strated if the squinting e 3 'e has no central fixation 

If attention is paid to possible dissociated distuibances of the vertical 
motor muscles during examination of persons wnth heterophona and 
strabismus, one wall be surprised how frequently they occur combined 
with concomitant deviations I have been able to asceitam such a com- 
bination in more than 41 per cent of all cases of congenital or acquired 
amblyopia of one eye and am convinced that the tendency to dissociated 
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vertical movements exists even m persons with binocular vision much 
more frequently than one would suppose, only, it is a great deal moie 
difficult to demonstrate the disturbance so long as it is kept latent by 
the compulsion to fusion 

The practical and clinical importance of the dissociated vertical 
deviations is, first of all, that they do not lend themselves to any optical 
or operative therapy such as would be considered in cases of concomitant 
or paretic deviations I have seen cases of dissociated vertical deviations 
m which, owing to misinterpretation of their peculiarity, tenotomy of 
both superior rectus muscles had been performed Thus the parallelism 
of the vertical meridians of the retinas, which in all probability existed 
previously, was transformed into a dischnation, which expressed itself 
in that contours were seen m double images crossing each other at acute 
angles The alternating hjperphoria which manifested itself tempo- 
rarily and alternately continued and differed fiom the primary condi- 
tion only so far as the vertical movements issued from a lower 
position of rest, and, although they did not extend so far upwaid, the 
downward extension was correspondingly gi eater The only possible 
way of reducing or checking these deviations is through strengthening or 
relieving the fusion innervation The stionger the fusion mechanism, 
the longei and the more easily it will keep the tendency to dissociated 
vertical movements latent I have reported on the operative results in 
cases of divergent squint in which the squint was combined with vertical 
deviations of the dissociated type After binocular single vision had 
been restored by correcting the lateral deviation, the formerly marked 
dissociated veitical movements disappeared completely and could no 
longer be elicited, e^en by a darkening of one eye It goes without 
saying that in cases of unilateral amblyopia in which the amblyopia 
cannot be corrected, the dissociated anomaly continues even after the 
correction of the coexisting lateral deviation 

Alternating hyperphoria is much rarer than the combination of 
the dissociated anomaly with the other disturbances of muscular balance 
of paietic and nonparetic origin Figure 7 shows a patient with paral}tic 
dnergeiice combined with dissociated vertical squint The right e}e 
is ambljopic and demonstrates alternately pure dnergence, divergence 
and upward deviation and divergence and downward dewation The 
^eltlcal upward and downward deviations of the right e>e are added at 
11 regular intervals to the stationary dnergence, but the} may also be 
elicited by co\ering the right e}e or daikening the left e}e 

The complication of all kinds of squint with dissociated anomalies 
may, occasionally, lendei the aiiahsis of the cases difficult This applies 
especially to cases in which the dissociated distuibance is combined 
with a dcMation of the concomitant or paretic t}pe ^^Tong diagnoses 
ma\ be a\oided b\ making s\stematic tests of the kind and amount of 
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the vertical deviation dining fixation with the right and the left eye 
in all paits of the field of fixation It may happen, for example, that in 
a case of paialysis of the right trochleai neive it will be found that the 
light eye is considerably highei when the led glass is placed befoie 
the right eye If it is placed befoie the left eye, there will he found 
either no veitical deviation or even a slight negative Aeitical divergence 
I have seen such cases m which the diagnosis of paialysis of the 



7 — A, patient with divergent paralytic strabismus of the right ete In 
B the light eye is deviated up and out In C, the right e^c is de\iated do\Mi 
and out 

trochlear neive was established unequivocally on the stiength of othei 
signs and in which the pecuhai behavioi of the double images when 
tested with the dark red glass became intdlhgible only aftei I had 
lecognized the complication of the paralysis/ with a dissociated distui- 
bance of the veitical muscles In the cas^ of paiesis of the light 
trochlear nerve, if the led glass is placed before the light eye the 
positive veitical divergence decreases because the dissociated com- 
ponent is added to the paretic component But if the led glass is 
placed before the left eye, the paietic positive veitical diveigence is 
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either partially or completely compensated or even ovei compensated 
b} the dissociated up^^ard movement of the left e}e, o^\mg to the 
darkening of that eye 

What I have been able to say here coiicei ning the peculiar dissociated 
disturbances of the vertical motor muscles is, of course, merely an 
outline of their most important and, m the majority of typical cases, 
legulaily recurring symptoms For many details which in some cases 
render the picture eAen more diversified, I must refei to my aiticle on 
the dissociated veitical movements (1931) ^ 

III DIFFICULTIES IX DIFFERENTIAL DIAGNOSIS 

In conclusion, I should like to make just a few lemaiks concerning 
the difficulties often encounteied in sepaiatmg the two groups of dis- 
turbances of the vertical motor muscles accoidmg to their diiferent 
oiigm One group compiises the concomitant deviations and those of 
paretic oiigin, including the cases in which there is an overfunction of 
the mferioi oblique muscles The second group comprises the devia- 
tions based on dissociated vertical divergence innervations Then prin- 
cipal characteiistic is the gieat instability of the deriation in contiast 
to the relativel} great stability of the ^ertlcal dnergence of the first 
group But there are man} exceptions even to the principal charac- 
teiistic In the discussion of concomitant hypeiphoria I ha\e alieady 
pointed out that the compensatory innervation maintained by the com- 
pulsion to fusion does not relax completely when the latter is suspended, 
but only partially, and in the individual m^ estigations the relaxation 
is greater at one time and less at another The concomitant natuie 
of the deMation may be recognized and its spastic oiigin probabi} 
excluded b} a caieful measurement of the fnsional amplitude, thiough 
which an extensive lelaxation of the compensating inneivation may be 
achieved But the moie thoroughi} one examines the individual patients 
with motoi distui bailees and the more experience one gams in this 
field, the more one is convinced that frequently anomalies of the position 
of rest or paietic disturbances are complicated by abnormal excitations 
of the centeis conti oiling the nonparallel mmements It is a well known 
fact that coniergent stiabismus represents onl} exceptionally a pure 
anomal} of the position of rest but is caused to a greater oi lessei extent 
b} an iiici eased tonus of the con\ergence mnenation It is knowm how' 
difficult It is to separate these tw o etiologic components and thus to create 
the reliable foundation foi a rational therap\ Far less familiai is the 
combination of spasms of \eitical dnergence with deciations apparentl} 
based on an anomalous position of rest The nonrecognition of the 

1 BKPchnwskv A Die cinsciligfcn iind ircq^ensinniffcn (“dissozitrtcn ) 

\ irlkaliuwes’uncjcii dcr 'Xusen Arch f Ophth 125 493, 1931 
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neivous (spastic) component may cause entirely unexpected operative 
results if not complete failure 

I should like to illustrate this with the following examples 

Case 1 — A patient suffered for manv \ears from severe iieadaches and, 
as he called it, "unsteady vision,” which apparently was due to diplopia I found 
a negative vertical divergence of 9 degrees and made a careful recession of the 
left superior rectus muscle, with a safe-guarding suture Four days later there 
remained onlv a minimal overeffect m the form of a positive vertical divergence 
of 1 degree In the course of the next day this increased to 9 degrees I felt 
obliged to advance the retroplaced left superior rectus muscle For eight da>s the 
result was excellent Not a trace of the vertical divergence was demonstrable 
Three days later the patient returned and complained of occasional diplopia, 
which he could overcome, but not without getting severe headaches Examination 
showed a negative vertical divergence of almost the same amount as had been 
present before the beginning of the treatment I sent the patient, who had a 
well developed neuropathic constitution, to the mountains for four weeks When he 
came home he had no further complaints and no vertical divergence, nor did the 
vertical divergence return in later jears I shall postpone the epicrisis of this 
case until the other cases have been discussed 

Case 2 — A 27 year old engineer, intelligent, but with a severe neuropathic 
constitution complained of headaches and a most annoying feeling of sluggish- 
ness (dulness), which paralyzed his capacity^ to work I found a greatly fluctuating 
positive vertical divergence After relaxation of the compensating innervation, an 
apparently pure concomitant positive vertical divergence of 15 (arc) degrees became 
manifest The recession of the right superior rectus muscle reduced the vertical 
divergence to 1 degree, but in the course of the next two weeks it increased again 
to approximately its former level After a prolonged period of observation, during 
which there was no important change, I decided, on the strength of deliberations 
into which I need not enter at this time, to perform a recession of the left 
inferior rectus muscle The immediate result was a slight overeffect (negative 
vertical divergence), which increased in about a week to 12 degrees Since I had 
been anxious to graduate the effect of the recession carefully, I could not convince 
myself that the negative vertical div'ergence was the result of an excessive 
weakening of the left inferior rectus muscle My doubts proved to be justified 
when I had both eyes of the patient bandaged for several days and then examined 
him again I found an almost complete vertical balance, the position of the eyes 
fluctuating between 1 degree of positive vertical divergence and 1 degree of 
negative vertical divergence After the patient had his eyes uncovered during 
the day, he again showed 12 degrees of negative vertical divergence in the evening 
Nevertheless, he was able to bring about at the double prism apparatus 7 degrees 
of positive vertical divergence without the least difficulty, which seems incon- 
sistent with the assumption that the 12 degrees of negative vertical divergence 
which he had demonstrated formerly with fusion suspended had to be attributed to 
the weakening of the left inferior rectus muscle I discharged him after giving 
him a weak prismatic spectacle and directions for fusion exercises He felt well 
for several months, but finally returned, because his condition had become con- 
siderably worse The negative vertical divergence amounted to 14 degrees and 
appeared to be of a purely concomitant nature The advancement of the left 
inferior rectus muscle resulted in a positive vertical divergence of 10 degrees, 
which still continued ten days later — an unusually powerful effect of a simple 
advancement Two weeks later a negative vertical divergence of 6 degrees was 
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again found, A\hich, houe\er, already changed during the examination and the 
constant exclusion of the fusion tendenc} to a positive vertical dnergence of 2 
degrees In the further course the eyes ahva 3 S oscillated 'b\ several degrees 
about the normal position in one direction or another, finalh, the diplopia dis- 
appeared, and the patient was free from complaints and has remained so 

An analogous behat lor could be observed m a thii d case 

Case 3 — A 45 }ear old man complained of diplopia, which presented no 
paretic characteristics but an extensive instability The maximum positive \ertical 
dnergence which could finally be determined amounted to 18 degrees After 
recession of the right superior rectus muscle there was absolute balance of the 
■vertical motor muscles for five days On the sixth day there was a negative 
vertical dnergence of 10 degrees, which did not increase during elevation of the 
eves, as would be expected in a case of w'eakness of the right superior rectus 
muscle, and e\en decreased temporarily to zero when fusion w'as excluded per- 
manently I had the patient under observation for seven months and found, wnth 
the same method of examination, 25 degrees of negative vertical divergence 
at one time and none whatever at another time However, the patient’s dis- 
comfort finally induced me to make a careful advancement of the right superior 
rectus muscle Within the first w^eek after the operation the slight overeffect, 
which is customary in an advancement, w'as reduced to 2 degrees of positive vertical 
divergence In the second week it rose to 18 degrees On no other occasion have 
I ever found that the mechanical effect of a simple advancement accomplished a 
change of position of approximate!}'- 43 (arc) degrees, from 25 degrees of negative 
vertical dnergence to 18 degrees of positive vertical divergence The fact that 
this enormous effect developed only during the second week after the operation is 
just as extraordinary, because the effect of an advancement is always greatest 
directly after the operation and then decreases Evidence that the excessive effect 
of the advancement was not due to mechanical causes, i e , to the change in the 
mechanical conditions of the position of the eyes, could be adduced from the fact 
that during the examination of the vertical fusional amplitude an absolutely 
identical and abnormally high positive and negative fusional amplitude was found 
The patient was able to overcome 16 prism diopters base up or base down before 
one e}e as well as before the other It may be noted that in a few months all 
his troubles disappeared without recourse to any further measures, and after 
five years he show^ed only a slight fraction of his original vertical divergence 

I believe that the behavior in these cases can be interpreted only 
m one manner, that is, that the veitical divergence was due, at least 
to a great extent, to spasms first of one and then of the other vertical 
divergence innervation, which I had not been able to ascertain before the 
treatment or which possibly developed only m the comse of the thera- 
peutic procedure All 3 patients had the following signs m common The 
high amount of postoperative deviation existed onl} when both e}es 
were used and disappeared when one or both eyes were bandaged 
which, of course, excluded all innervations produced bv the fusion 
mechanism Moreover, contrary to hetei ophoi las of concomitant or 
paretic origin both antagonistic innervations were increased bevond the 
noun and, what is more, the increase was approximatelv identical 
The marked neuropathic constitution of the patients furtliei supports 
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the assumption of the spastic natuie of the tempoiai} mciease of the 
veitical chveigence. which cannot be explained b} meclianical factois 
I must confine m3 self heie to this outline without enteimg into 
the details of the anal}'sis The foiegoing obsei rations wan ant meiel} 
the issuance of the ^\alnlng that in cases of \ertical deviations one should 
alwa)'s beai in mind the possible complications uith spastic c^ertical 
diveigence innenations and tr}' to follow their signs m older to pieient 
unexpected and undesned opeiative icsults 
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A study of syphilitic optic neuropathies was uiidei taken in 1931 
jointly by the division of syphilology of the medical clinic and the 
department of ophthalmology of the Johns Hopkins Hospital and Uni- 
versity This investigation included repeated special clinical and 
ophthalmologic studies on a large group of syphilitic patients over a 
period of }ears, repeated perimetric studies and determinations of light 
sense, and a comparison of the eftects of various types of treatment on 
primary syphilitic atrophy of the optic nerve There are a\ailable for 
correlation, therefoie, accuiate clinical lecords and data on the Msual 
fields of a large number of s}philitic patients wnth disturbances of the 
optic neuro-pathw^a) s wdio were follow^ed for )ears dm mg the progres- 
sion or regression of the disease This paper is a report of the changes 
in the visual fields occurring in association with syphilitic optic neuiop- 
athies 

HISTORICAL SURVEY 

PERIMETRIC FINDINGS IN CASES OF PRIMARY ATROPHY OE 

THE OPTIC NERVE 

In 1903 Uhthofi: ^ summaiized the results of his own and other 
in\ estigators’ peiimetnc studies in cases of tabetic atrophy of the optic 
nerve He concluded that, wdnle there w'as no defect m the field abso- 
lutely typical of syphilitic atrophy of the optic nerve, tw o general t} pes 
could be recognized The fiist t)pe was characterized by a moie or 
less equal reduction of foim and coloi sense and of peripheral and 
central acuity The capacity to perceive red and green w'as lost early , 
the peiception of blue and }ellow w^as retained somewdiat longei This 

From the V'llmcr Ophthalmological Institute of the Johns Hopkins Unner^iti, 
and Hospital 
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1 Uhthoff, W Die Augen\ cranderungen hci den Erkrankungen dcs Ner\en- 
s\‘;tem'; in Graefe A and Saemisch, E T Handhuch der gesamten Augen- 
licilkunde, I eip?ie V ilhelm Engelmann, 1909, \ol 9 pt 2, chap 22 p 192 
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type of defect was consideied bj Uhthoff to be due to an involvement 
of the entile cioss section of the neive In the second type the defective 
regions of the field were shaiply delimited from normally functioning 
regions The changes consisted m sector-shaped defects or marked 
concentiic contraction with good visual acuity and color sense, indi- 
cating a complete spaimg of the ner\e fibers supplying the central por- 
tion of the retina The sectoi -shaped defects might or might not be 
connected with the bhndspot Defects starting as central scotomas -were 
included m this gioup Cential scotoma occuiied m only 2 per cent 
of cases m Uhthoff’s own senes and almost always m conjunction with 
a peiipheial defect Hemianopia, both homonymous and heteronjmous, 
was lepoited The homonymous tjpe was believed by Uhthoff to be 
due to complicating factors other than tabes He expiessed the belief 
that appaient heteionymous hemianopia is not a tine hcmianopic defect 
due to a chiasmal lesion hut merely a symmetric defect of the second 
type, It having been noted by many authois that the changes m the 
fields m the two eyes are often the same, starting, for example, m both 
temporal fields oi m both uppei fields 

Ronne - m his studies of the visual fields of a numbei of patients 
with tabetic atrophy of the optic ner\e, found fiequent ner\e fiber 
bundle defects He expressed the belief that the paiticular bundle of 
nerve fibeis affected w'as more oi less a matter of chance Frequently 
a nasal bundle was im olved and a temporal field defect produced The 
papillomacular bundle might be affected and central scotoma produced, 
or occasionally theie might be involvement of a paiacentral bundle, pro- 
ducing an arcuate field defect somew'hat similar to that seen in asso- 
ciation wuth glaucoma He noted that the scotoma associated wuth 
tabetic atiophy of the optic nerve w'as usually broader than that asso- 
ciated with glaucoma, and only seldom weie other bundles entiiely 
unaffected He explained the infrequent m^olvement of the central 
field as probably due to the greatei supply of nerie fibeis to this region 
Ronne noted a certain tendency tow^ard symmetiy of the fields m the 
tw^o ej^es but stated that this w as not striking He did not find homony- 
mous defects m cases of tabetic atroplty of the optic neive The fields 
might by chance resemble those of hemianopia, but careful tests wnth 
test objects of graded sizes show^ed the defects not to be true hemianopia 
He pointed out that true hemianopia is characterized by a sharp defect 

2 Ronne, H Riihrt die OptikusatropVne durch Tabes \on einem Leiden der 
Ganghenzellen oder der Nervenfasern her? Arch f Ophth 72 481 , 1909 , Gesichts- 
feldstiidien uber das Verhaltnis zwischen der peripheren Sehscharfe nnd dem 
Farbensinn, speziell die Bedeutung derselben fur die Prognose der Sehnervena- 
trophie, Klin Monatsbl f Augenh 49 154 , 1911 , Ein Fall von Sehnervenatrophie 
bei Tabes mit einseitiger nasaler Hemianopsie, ibid 50 452 1912 
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across the vertical meridian and by the same limits in this region for 
all sizes of test object He expressed the belief that the occurrence 
of nasal steps and the absence of hemianopic defects argue for a lesion 
starting somewhere m the optic nerve and not m the chiasm, the tracts 
or the ganglion cells of the retina 

Fuchs ® reported some supposedly atypical field defects m cases of 
tabetic atrophy of the optic nerve The total number of patients studied 
was not stated He found no less than 30 cases of central scotoma 
and expressed the belief that the incidence of this condition is greater 
than the estimate of 2 per cent made by Uhthoff Fuchs found central 
scotoma in cases of tabes to be nearly always bilateral In the begin- 
ning It was cential, but later it extended to the temporal side and became 
cecocentral At first the scotoma was for color only, especially for 
red and for green As it progressed, the peripheral field became con- 
tracted Fuchs observed 6 cases of bitemporal hemianopia He stated 
the belief that its bilateial occurrence could not be an accidental result 
of lesions located symmetrically m the two optic neives, for he did not 
find binasal defects He concluded, therefore, that in these 6 cases 
of bitemporal defect the lesion was located in the chiasm 

Langenbeck ^ studied the visual fields in 130 cases of tabetic atrophy 
of the optic nerve In 89 of these the changes were charactei istic of 
Uhthoff ’s fiist t 3 pe There were reduced acuity, paitial oi complete 
loss of color sensation and peripheral contraction, not necessarily con- 
centric In many cases the changes in the fields foi color indicated 
the futuie course of changes in the field for form In 27 cases the fields 
corresponded to Uhthoff’s second type They showed sector-shaped 
defects or (in 7 cases) marked concentric contraction, with well pre- 
set ved function in the lemammg part of the field In 14 cases there was 
central scotoma, which was in no way like that seen m cases of relio- 
bulbar neuritis In 2 cases there was a defect somewhat similai to 
the nasal steps described by Ronne, but its boundary did not exactly 
follow the horizontal meridian There were many instances of s)m- 
metiic defects in the two eyes but no instances of true hemianopic 
defects 

Staigardt" icMCwed the pievious reports and emphasized the great 
diveisity of defects in the fields in cases of tabetic atrophy of the optic 
nerve He expressed the belief that, m addition to the various forms 
of peripheral contraction, two other tjpes of defect, namely, central 

3 Fuchs, E The Field of Vision m Tabetic Atroph} of the Optic Nerve 
Tr Am Ophth Soc 12 718, 1911 

4 Langenbeck, K Die Gesichtsfcldformcn dcr tabischen Sehner\ enatrophic, 
Khn klonatsbl f Augenh (pt 2) 50*148, 1912 

5 Stargardt Ucber die Ursachen des Sehner\ cnschv, undes bei der Tabes 
und dcr progressncn Parahse, Arch f Psjchiat 51 711, 1913 
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scotoma and hemianopia, must be included He stated that, although 
occasionally there ^\ele symmetric defects m the two ejes, m gen- 
eial this \\as not the case, he mentioned instances m which one eye was 
seveiely attected wdnie the othei was com]iletely noimal He stated 
that he did not believe, theiefoie, that all the vaiious lepoited cases 
of heteronymous hemianopia should he considered as instances of 
symmetuc defects in the twm e}es. oi that homonymous defects could 
be attributed m all cases to a complicating ccrehial oi basal lesion 

Igersheimei ® reported obsenalions w'hich indicated that changes 
in the fields may precede palloi of the disks In a number of cases in 
wdnch the oldei perimetiic methods w^ere used, he found questionable 
early defects associated with noimal oi neaily normal nci\e heads He 
was able to make piolonged observation in only 1 of these cases, in 
wdnch at the first examination theic w'eie com])1ete atroph} of the optic 
neive and total blindness in the left eye The light disk show'cd onl} 
a doubtful pallor, but there weie marked defects m the peiipheral field 
The central Msual acuity and the central coloi vision weie cntirel) 
noimal One year latei the patient leported b) lettei that he was totally 
blind in this eye Modern peiimetnc methods pio\ed moie fruitful 
When a tangent screen and small test obiects weie used in the examina- 
tion, many tabetic patients with normal fundi showed ncr\e fiber bundle 
defects extending from the blindspot A majoiity of these defects 
diminished oi disappeaied aftei antis} phihtic tieatment In 1 case, 
however, the defect disappeaied before any tieatment was given 

The moie recent ai tides contiibute little fuithei to the knowledge 
of field defects in cases of atiophy of the optic nene Patou " repotted 
peiimetnc studies m 8 cases to illustiate the \aiiabilit} in the defects 
Arlt ® examined a group of 53 patients and found that 85 per cent had 
conti acted fields for foim and coloi and i eduction m acuity, 9 per cent 
had sectoi -shaped defects and 6 per cent had central scotomas John,” 
in a study of the fiequency of tabetic atrophy, ga^e incidental data on 
the fiequency of cential scotoma before and aftei the introduction 
of aisphenamine In 1905 none of the 22 patients studied had central 
scotoma In 1910 2 of 24 patients had cential scotoma In 1920 and 
in 1925, after the intioduction of arsphenamme, central scotoma w'as 
found in 2 of 19 patients and in 4 of 18 patients, lespectively Thus, 
m the entile gioup of 83 patients theie w'ere 8, oi about 10 pei cent, 
with central scotoma 

6 Igersheimer, J S}philis und Auge, Berlin, Julius Springer, 1918 

7 Baton, L Tabes and Optic Atrophy, But J Oplith 6 289, 1922 

8 Arlt, E Behandelte und unbehandelte Falle von tabischen Sehneivena- 
trophie Ztschr f arztl Fortbild 19 367 1922 

9 John, I Ueber die Haufigkeit der tabischen Optikusatrophie und ueber 
die bishengen Behandlungsmethoden, Ztschi f Augenh 69 283, 1929 
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Goldbcii,^ in an attempt to detciinine the initial field changes in 
cases of tabes, made peiimetiic studies of 75 tabetic patients, most of 
whom iiad no subjectne s}mptoms of \isual failuie Eight patients 
showed field changes, bitempoial in 7 cases These w'cre intei preted 
by Goldbcig as due to lesions in the neighboihood of the chiasm 

Knthciford lepoited studies of the usual fields of 50 patients with 
neuiosxphihs of difleicnt t}pes Atiopln of the optic neive was present 
in 7 of the 100 c_\es and jiapilledema m 2 The othei e\es piesumabh 
showed noimal fundi, although this w'as not stated in the papei The 
studies of the Msual fields weic made with a tangent scieen at a distance 
of 1 200 mm and a 1 mm white test object (equnalcnt to appioMinately 
/JO degice. oi 3 minutes, in angulai measuie) The peiipheral limits 
for this lest object wcie recoided at intenals of 15 degiees around the 
circumference, and the blindspots weic mapped The authoi expiessed 
the belief that the noiinal field for the 3 minute white test object should 
extend to 30 degiees m each of the foui piincipal meridians In 84 
of the 100 e}es the limits of the field weie less than this m one or moie 
of the pimcipal ineiidians The bhndspot was enlarged in 31 e}es 
No statement was made as to the size of the bhndspot consideied nor- 
mal foi this test object The cential Msiial acuih langed fiom 6/6 
to 6/21 — There w'as no i elation between the extent of the field and 
the clegiee of Msual acuit} The authoi made no mention of central 
or of paracential scotoma The most maiked defects occurred in the 
7 e}es m which theie was atiopln of the optic nene 

PATHOLOGIC PICTURE OF PRIMARY ATROPHY OF THE OPTIC NERVE 

The carious pathologic studies of syphilitic atiopln of the optic nerve 
have given somewhat conflicting results These have ahead} been out- 
lined 111 detail by i\Iooie For our pm poses they may be summarized 
as follows 

Stargardt ^ foimed the following conclusions from extensive patho- 
logic studies in 24 cases of atiophy of the optic nene in association with 
dementia paralytica, the tabetic form of dementia paialytica and tabes 
The lesion in the nerves consists m a primai} peripheral and inter- 
stitial neuritis with secondarj' degeneration of the nerce fibers The 
most frequent sites of the exudative piocess aie the intracranial and 
the forammal segment of the ner\e, and next m f requeue} is the chiasm 

10 Goldberg, F Ueber initielle Veranderungen des^ Gesichtsfeldes bei Tabes 
im Zusammenhang mit der Frage der pnmaren Lokahzation der Lasion der 
Sehbahnen, Sovet vestnik oftal 6 508, 1935 

11 Rutherford, C W Central Visual Fields and Pupils in Neurosi philis, 
Tr Am Oplith Soc 33 81, 1935 

12 Moore, J E The Syphilitic Optic Atrophies with Especial Reference 
to Primar} Optic Atrophy, Medicine 11 263, 1932 
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The orbital portion of the optic nerve, the tract and the lateral geniculate 
body aie only larely affected In cases of paralysis the exudative 
piocess spieads from the brain to the optic pathways In cases of tabes 
there is an isolated piocess in the optic nerve or the chiasm which may 
spread to the brain 

Wilbrand and Saenger suggested that in cases in which there is 
a relatively early decrease in ceiitial acuity wuth only slight peiipheral 
contraction the degeneiative process might begin in the orbital part 
of the optic nei\e, wdieie the papillomacular bundle is peripherally 
located 

Igersheimei summarized the lesults of his pathologic investigations 
as follows Histologic evidence of atroph} in the ner\e may occur in 
cases in which the ophthalmoscopic examination shows no abnormality 
In the beginning the degeneratue process is alwajs at the periphery 
of the optic neive Inflammatory changes in the connective tissue do 
not necessaiily occui The findings in 2 cases (in 1 of w’hich there 
w'ere cential scotoma and degeneration of the papillomacular bundle) 
show that the piocess can be distal oi letrobulbai The most frequently 
occurring foim is diffuse Another form, never before described, has 
as Its characteristic sign a circumsci ibed focus 

Wagner von Jauregg ciiticized the previous pathologic studies 
and expressed the belief that \ahd conclusions could be drawui only 
from a study of cases of pure tabes wdien atrophy of the optic nerve 
IS in an early stage 

Although the majority of the pathologic studies support the view 
that the atrophic piocess staits in the marginal fibers of the intracranial 
poition of the optic neive, distal to the chiasm, Stargardt’s findings 
indicate that it may stai t at the chiasm , and Igersheimer’s, that it ma)' 
start in the orbital section of the optic neive As pointed out by Wag- 
ner von Jauregg, however, little is knowm of the pathologic changes 
characteristic of early uncomplicated tabes 

PRESENT STUDY 

MATERIAL 

The subjects for this study were 433 syphilitic patients At the first examina- 
tion 14 d of these were discarded on account of some other complicating ocular 
disease, such as syphilitic choroiditis or glaucoma There remained 288 patients 
for study Of these 288 patients, 185 showed normal vision, visual fields and fundi 
on repeated examinations, and 103 showed evidences of involvement of the optic 

13 Wilbrand, H , and Saenger, A Die Neurologic des Auges, Wiesbaden, 
J F Bergmann, 1913, vol 5, chap 22, p 543 

14 Igersheimer, J Ueber der Opticusprozess bei Tabes und Paralyse, 
Deutsche med Wchnschr 52 943, 1926 

15 Wagner von Jauregg, J Ueber tabische Optikus-Atrophie und deren 
Behandlung, Ztschr f Augenh 61 127, 1927 
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ncuro-patlnvavs Of the 103 patients with such involvement, 41 weie examined 
only once and then disappeared fiom observation, while 62 were obseived over 
penods \aijmg from one month to seven ycais 

Mm HODS 

The ophthalmologic studies consisted of examination of the external ej es, of the 
piipillan icactions and of exliaoculai movements, incasuiement of the tension, 
cpluhalmostopic examination, determination of the concctcd visual acuitj , tests 
of the light sense, and pcrimctnc studies The results of the tests of the light 
sense will be lepoitcd in a separate paper 

All the objective examinations of the ej’e were made by a single examiner 
{\ C \V ) The fallowing teims aic used in this repoit m clinical evaluation 
of the dcgicc of ehangc in tlic disks fiom noimal to complete pnmary atiophy 
normal disks, questionable palloi , eaily primary atrophj , moderate primary 
atiophv, and advanced ptimarv atiophv All the subjective tests, i c, determina- 
tions of aouilv, of light sense and of visual fields, vvcie likewise made by one 
examiner (L L S ) The Fei i ce-Rand pcrimetci and tangent screen vv ei e used 
in chatting the visual fields In cider to delcimine quantitatively the sev^eiity 
of the defects m diftercnt parts of the field, two or more test objects were used, 
selected from a graded series of white, blue and red test objects of 3, 1 and Vz 
degrees The 1 and the degice white test objects were particularly useful in 
detecting slight deiccts m the fai pcnpheij , and the 1 degree colored objects, 
m testing the central and the niidpci ipheral region The 3 dcgice white test object 
was used in those cases m which niaiked defects vvcie found with the 1 and the Yz 
degree white object Ihc Yz dcgiec blue and red test objects were used m 
detecting early defects in the central and the paiaccntral field in cases in which 
fields were noimal for 1 degree white and colored objects 

Thioughout this papci the region m which a given test object appeared weaker 
or dimmer than m the suiioundmg icgions is designated as a relative scotoma 
for that particular test object The term absolute scotoma is used to designate 
an area of complete blindness for a particular white or colored test object For 
example, in a given region thcie might be relative scotoma for a degree white 
and absolute scotoma for a 1 degree red object or relative scotoma tor a 1 degree red 
and absolute scotoma for a Y^ degree red object Because of the greater repro- 
ductibility of the limits of an absolute scotoma, a test object sufficiently small to 
demonstrate an absolute scotoma was used whenever possible, rathei than a larger 
object which could show only a relative scotoma 

RESULT S 

The patients on whom these studies aie based fell into four general 
clinical groups (o) patients with piimaiy atiophy of the optic neive 
(56) , {h) patients who had noimal fundi but nevertheless showed 
defects m the visual fields similar to those found in patients with frank 
primary atrophy of the optic nerve (12) , (c) patients with noimal 
fundi or such lesions of the fundi as letmal arteriosclerosis or question- 
able pallor of the disks but with the common symptom of homonymous 
defects m the fields (12), and (d) patients with either active optic 
neuritis or a condition of the fundi indicative of a previous inflammatory 
process m the optic nerves (23) 
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The lesiilts of the chnicdl and peiimetiic studies on these difteiem 
gioups of patients aie piesented in four sepaiate sections 

(a) Patients zuith Clinically Diagnosed Syphilitic Piiinaiy Atiophy 
of the Optic Neive — Theie weie 56 patients with piimaiy atioph} of 
the optic nei\e among the 106 s\phihtic patients with involvement of 
the optic neuio-pathways The changes in tlie fields of these 56 patients 
weie of foul distinct tvpes, as follows (1) concentiic peiipheial con- 
tiaction of the field (in 7) , (2) localized defect m the peiipheral field 
(in 19), (3) cential oi cecocential scotoma with a noimal peripheral 
field (in 8), and (4) cential oi cecocential scotoma with a conti acted 
peiipheial field (in 22) 

T 3 pe 1 The fiist type is chaiacteiized bv an appioximatel} con- 
centric conti action of the field In the eaily stages the defect is limited 
to the fai peiiphery, the fields foi colois and the cential visual acuitv 
aie noimal while the fields for degiee and 1 degiee white test objects 
show a model ate concentric conti action The nerve head at this stage 
maj show slight pallor or ma} look entiiclv' noimal As the field defect 
pi ogi esses giaduallv inw^aid, the fields for eolois, particulaily foi led, 
show model ate concentiic conti action The nerve head at this stage 
shows slight 01 moderate pallor, but the cential visual acuitv lemains 
normal In the advanced stages the limits for a 1 degiee white object 
show maiked conti action, the field foi a 1 degiee led object ma} be 
1 educed to a small cential patch oi be lost altogethei , the visual acuitv 
IS model atel} i educed and the neive head shows definite palloi 

Seven of the entiie gioup of 56 patients with primar} atrophv of 
the optic neive showed this type of field defect The findings foi these 
7 patients are summaiized m table 1 To illustiate the v^aiious stages 
of this foim of defect, selected peiimetiic chaits foi these 7 patients 
aie given (figs 1-3) The fields in cases 1, 2 and 3 (fig 1) illustiate 
an eaily stage, which may be piesent befoie theie is ojDhthalmoscopic 
evndence of atrophy of the optic neiv'^e In case 1, foi example, at the 
time of the fiist perimetiic test both disks appealed noimal, foui 
months latei the light disk showed slight palloi but the left was still 
noimal In case 2 there was definite palloi of the light disk but only 
questionable palloi of the left In case 3 at the time of the fiist pen- 
metric tests the light disk showed questionable palloi and the left was 
noimal At the time of the second examination, six months latei, theie 
was model ate primaiy atiophy of the right disk, the left was still 
noimal The fields foi the second date are shown m figuie 1 

A somewdiat moie advanced stage of concentiic conti action is illus- 
tiated m case 4 The fields (fig 2) were plotted on a tangent scieen 
of 30 degiee radius and aie shown on large scale chaits cov^eimg only 
this poition of the field With the light ev'e a Yt. degree led test object 
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Fig 1 — Early stage of concentric contraction (tjpe 1) A and B (case 1) show 
the left and the right \isual field, respectu ely, for a 1 degree white test object 
The larger fields in A and B are those mapped on Nov 27, 1934 The smaller 
fields, those mapped on March 12, 1935 The visual acuity of both e^es was 20/15 
and the fundi were normal at the time of the first determination At the second 
examination the right disk showed slight pallor C-and D (case 2) represent the 
left and the right Msual field for 1 degree red (brohin line), degree white (inner 
solid line) and 1 degree white (outer solid line) tek objects There was question- 
able pallor of the left disk and only primary atrophy of the optic nerve Visual 
acuity for both eyes %\as 20/15 E and F (case 3)' represent the left and the right 
visual field for 1 degree red (broken line), 1 degree white (inner solid line) and 3 
degree vhite (outer solid line) test objects on Nov 15, 1934 The left eye showed 
a normal fundus, and moderate primary atrophy of the optic nerve was present in 
the right Vision for both ejes was 20/15 — 1 
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was seen in a small area extending fioni 2 to 4 degiees fiom the fixation 
point, showing that in spite of the maiked conti action the foveal area 
was still 1 datively intact In the left eye the limits of the field for a 

degiee led object, though widei, appioached the fixation point in 
the uppei and the tempoial meiidian The visual acuity was 20/15 in 
the light eye and 20/30 in the left Both disks showed advanced pri- 
mal y atiophy of the optic neive 

In cases 5, 6 and 7 the vision in one eje was reduced to light per- 
ception 01 to total blindness In the bettei eye theie was modeiate 
1 eduction of visual acuity, to 20/30, 20/70 and 20/50, lespectively 
The disks showed advanced atiophy, and the fields for a 1 degree white 
test object w'eie maikedly conti acted in eveiy case In cases 5 and 7, a 
1 degiee led object was seen in a small cential aiea In case 6, a 3 
degree red test object w^as not seen anywdieie as led The patient, 
it should be noted, had a low'ei visual acuity than did the 2 wdio still 



Fig 2 (case 4) — Visual field of (A) left and (B) right eye, showing advanced 
stage of concentric contraction, with preservation of good central vision (t>pe 1) 
m a case of advanced primary atrophy of the optic nerve The broken line bounds 
the field for a degree red and the solid line for a 1 degree white test object 
Visual acuity for the left eye was 20/30 and for the right 20/15 

retained some perception of color at the fovea In case 7 the fields 
at three different times aie given, to show the gradual decrease during 
four years (fig 3) During this time the visual acuity remained 
unchanged 

On account of the late involvement of the fovea with this type of 
field defect, the cential visual acuity gives little oi no indication of 
the degree of involvement of the optic nerve The findings in cases 1 and 
3 indicated that fairly marked field defects can be present before there 
IS ophthalmoscopic evidence of atrophy of the optic nerve When first 
observed, the disks in case 1 were classed as entirely normal, but there 
was concentric contraction of the visual fields Three months later 
the right eye showed definite pallor, and the visual field was further 
reduced In case 3 there was questionable pallor of the right disk and 


212 


ARCHIVES OF OPHTHALMOLOGY 


a normal left disk at the time of the first examination , the ^ isual fields 
^^ere contracted Six months later the atroph> was definite in the 
right eje, and the visual field was fuither reduced Two ^ears later 
there was impiovement in the fields of both e}es, but the nerve heads 
were essentiall} unchanged 

T^pe 2 A second and moie common tjpe of field defect is that 
characterized not by concentric contraction but by a detect particularly 
inaiked m some one section of the field Table 2 summarizes the find- 



Fig 3 — Ad\anced stage cf concentric contraction, associated witli reduced 
central Msion (tjpe 1) A (case 5) shows the left Msual field for 1 degree red 
(broken line), 1 degree white (inner solid line) and 3 degree white (outer solid 
line) test objects in a case of moderate primar} atrophj of the optic ner\e Vision 
was 20/30 B (case 6) shows the left Msual field for 1 degree white (inner line) 
and 3 degree white (outer line) test objects in a case cf adianced pnmarj atrophy 
of the optic nerie Vision was 20/70 C, D and E (case 7) show the left usual 
field in a case of adianced primarj atropin of the optic nene as of Jan 30, 1932 
(C) Jan 25, 1935 (D), and Feb 14, 1936 (£) The solid line bounds the field 
for a 1 degree white test object and the broken line that for a 1 degree red test 
object Vision at the first and the third determination was 20/50 4-2 and at the 
second determination 20/50 — 1 

mgs tor the 19 patients whose fields were of this ttpe^® As with 
t 3 pe 1 the central visual acuity may be normal m the eaily stages wdien 

16 In 10 of these, as has been indicated m the table, the classification as to 
tipe of defect in field was somewhat uncertain because of poor cooperation and 
unsteadi fixation or because of adianced defects in field 
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the fo\eal legion is not iinohed, and theie ma) likewise be only slight 
pallor of the disk In geneial, howevei, i eduction of acuit) occins 
at an eailiei stage than with type 1, because the localized field defect 
pi ogi esses inwaid and iinolves the cential region soonei than does a 
defect chaiacterized b} concent! ic conti action 

Selected chaits illustrating vaiious stages and forms of this 
Upe of defect are shown in figuies 4 and 5 The fields in 4 cases (8, 9, 
10 and 11) in which thcie weie eaily field changes and normal usual 
acuit} are shown in figuie 4 In case 8 the right e\e had a normal disk 
and a noimal Msual field The left eye show’ed early atiophy of the 
optic ncr\e The lowei half of the visual field show'ed contraction foi 
both white and led test objects, while the upper half of the field w'as 
entireh noimal Under tieatment this patient ultimately showed com- 
plete restoiation of the \isual field In case 9 the right eye show'ed only 
a slight cut in the lowei nasal field and the left exe a more ad\anced 
defect limited chiefl\ to the nasal field There w^as bilateral early 
atroph} of the optic nerve In case 10 both eyes showed almost total 
loss of the uppei portion of the field foi a 1 degiee white test object 
and model ate contraction in the low’er portion The disks show’^ed mod- 
erate palloi In case 11 the light e)e w^as blind The field defect in 
the left e}e w'as limited entnely to the upper tempoial quadrant In 
this quadrant the limits for a 1 degree red test object came close to 
but did not in\olve the fixation point Visual acuity w-as consequently 
not reduced Examination of the fundi show'ed advanced atiophy of 
the optic nerve on the right and early atrophy on the left 

The fields in cases 13, 14, 15 and 16, shown in figure 5 foi one eye 
only, illustrate a more ad\anced stage The localized defect extended 
from the periphery and involved the fo\eal region, wnth a resultant 
reduction in acuity In case 13 the defect for a 1 degiee wdnte test 
object in the upper field extended to the fixation point, and neither the 
1 degree blue nor the 1 degree red test object w^as seen in this region. 
The visual acuity w^as 20/100 In case 14 the defect for the 1 degree 
white and for the 1 degree blue object were limited almost entirely to the 
nasal field A 3 degree red test object, however, was not seen anywhere 
as red The \ision w^as 10/200 There w^as bilateral advanced atrophy 
of the optic nerve The fields in case 15 weie somew^hat similai Com- 
plete loss of vision for all colors, however, indicated a greater mvohe- 
ment of the temporal field than w'as present m case 14 In case 16 
the fields show'ed a partial reco\eiy of function m the foveal region 
a year after the first determination In May 1933 the 1 degree blue 
test object w^as seen only m a small paracentral area of the temporal 
field The visual acuit} w'as 20/70 -f- 2 In April 1934 there was a 
slight increase m the field for the blue test object, wdiich w^as seen at 
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Fig 4 — Various stages of localized peripheral defects, associated with normal 
central vision (tj'pe 2) A, B and C (case 8) show the left \ isual field m a case 
of early primary atiophy of the optic nerve on I^Iarch 19, 1931, Dec 21, 1931, and 
Jan 18, 1935, respectiveb^ for 1 degree white (solid line) and 1 degree red (broken 
line) test objects Vision remained 20/15 throughout the period of obser\ation 
D and E (case 9) show the left and the right visual field, respectively, in a case 
of early primary atrophy of the optic ner\e, the solid line bounding the field for 
a 1 degree white test object and the broken line that for a 1 degree red test object 
Vision in both eyes was 20/15 F and G (case 10) show the left and the right 
Msual field in a case of moderate primary atrophy of the optic nerve, the solid 
line bounding the field for a 1 degree white test object and the broken line, that 
for a degree red test object Vision for both eyes was 20/15 H (case 11) 
shows the left visual field m a case of early primary atrophy of the optic nerve 
for 1 degree red (broken line), degree white (inner solid line) and 1 degree 
white (outer solid line) test objects Vision was 20/20 


SLOAN-WOODS—SYPHILITIC OPTIC NEUROPATHIES 217 



Fig S — Localized defects, associated with i educed cential Msion (tj'pe 2) A 
(case 13) shows the left visual field in a case of advanced primary atrophy of the 
optic nerve, the solid line bounding the field for a 1 degree white test object and 
the broken line that for 1 degree red and blue objects Vision was 20/100 B 
(case 14) shows the right visual field in a case of advanced primary atrophy of 
the optic nerve, the solid line bounding the field for a 1 degree white and the 
broken line that for a 1 degree blue test object A 3 degree red test object was 
not seen Vision was 5/100 C (case IS) shows the right visual field in a case 
of moderate primaiy atiophy of the optic nerve foi a 3 degree white (outei line) 
and a 1 degree w'-hite (inner line) test object A 3 degree blue and a 3 degree 
red test object were not seen Vision was 14/200 D and E (case 16) show the 
right visual field m a case of advanced primary atrophy of the optic nerve on 
May 1, 1933, and April 20, 1934, respectively The outer solid line bounds the 
field for a 1 degree white, the inner solid line that for a degree white and the 
broken line that for a 1 degree blue test object A 3 degree red test object rvas 
not seen on eithei occasion Vision at the fiist determination was 20/70 -f-2 and 
at the second 20/40 — 1 
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that time m the central region, and theie was a corresponding impiove- 
ment in visual acuity, to 20/40 — 1 

As indicated in the illusti ations and in table 2, the most marked 
defect may occur m any pait of the field It should be noted, however, 
that almost invariably the same region is affected in the two eyes This 
tendency is illustrated in figuie 4 (cases 9 and 10) and is evident from 
a study of the table 

Type 3 The third type of' field defect differs markedly from thfe 
two previously considered Cential oi cecocential scotoma is associated 
with normal oi nearly noimal peiipheral limits for a 1 degree white test 
object Eight of the 56 patients had this t}pe of defect In a majority 
of these patients the disks showed atiophy of the papillomacular bundle 
01 of the tempoial poition In 2 cases, howevci, although the peri- 
metric studies indicated that the lesion in\olved chiefly the papillo- 
maculai bundle, localized temporal atiophy of the neive was not observed 
on ophthalmoscopic examination The visual acuity in cases of this type 
IS involved early 

The fields in 3 cases (27, 28 and 29) illustrating this t\pc of defect 
are shown in figure 6 In case 27 bilateral cecocentral scotomas w^ere 
found wuth the 1 degree and the degiee white test object Only the 
smallei of these test objects showed involvement of the fo\eal area 
The visual acuity w^as 12/200 in the right and 20/200 in the left eye The 
peiipheial fields of both eyes w'ere noimal foi a 1 degiee wdnte test object 
Attempts to map the fields for 1 degree blue and red objects gave variable 
and inconsistent lesults but indicated a piobable slight in\olvement of 
the peiipheral field Both disks show'ed atiophy of the papillomacular 
bundle In case 28 theie w'as a unilateial defect onh . consisting of a 
paracential scotoma foi a 1/6 degree wdiite test object and a larger 
cecocentral scotoma foi a 1 degiee red test object No scotoma w'as 
demonstrable wuth a degree white test object The visual acuity was 
20/70 — The peiipheial fields foi 1 degree w4ute, blue and red test 
objects were entirely normal, indicating that the lesion w'as confined 
to the papillomacular bundle The disk, how'evei, show^ed moderate 
generalized atrophy In case 29 the perimetric findings show^ed early 
involvement of the right eye and a moie advanced defect in the left 
Results for two difteient dates aie shown in the illustiation On the 
fiist date the left eye showed a cecocential scotoma for degree white 
and 1 degiee red objects The scotoma for the white test object did 
not extend to the fovea The left eye showed only a relative cecocentral 
scotoma for a ^ degree red object, hut this did not involve the foveal 
region The visual acuity was 20/15 — 1 in the right eye and 20/20 — 1 
in the left Both nerve heads showed early atrophy of the papillo- 
macular bundle The results of the perimetric examination made 
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Fig 6 — Cecocentral scotomas associated with normal penplieial fields (t\pe 3) 
The central fields (to 30 degrees onl}') arc shown m the figme -1 and B (case 27) 
show a scotoma for 1 degree (solid area) and degree (cioss-hatchcd area) white 
test objects in the left and the right eye, respectu elj% m a case of moderate atiopht 
of the papillomacular bundle Both peripheral fields for a 1 dcgiee white test 
object w^ere normal Vision for the left eje was 20/200 and for the light 12/200 
C (case 28) shows a scotoma m the right visual field for a % degree white (solid 
area) and a 1 degree red (cross-hatched area) test object in a case of moderate 
primarj atrophy of the optic nerve Vision was 20/70 D, E, F and G (case 29) 
show scotoma in the left and the right visual field on Dec 3, 1934 {D and E) and 
Maj' 28, 1936 (F and G) At the time of the first observation earlv atiophj’^ of 
the papillomacular bundle was present and vision for the left ete w’as 20/20 — 1 
and for the right eye 20/15 — 1 At the time of the second obseivation advanced 
atrophy, especially of the papillomacular bundle, w'as present and Msion was 
20/40 4- 3 for the left eye and 20/15 — 3 for the right The solid area in 
both charts of the left visual field represents scotoma for a V 2 degree wdiite test 
object The cross-hatched areas in D and in G represent scotomas for a 1 degree 
red object In E the area covered wuth vertical lines represents lelatne and the 
cross-hatched area absolute scotoma for a Y 2 degree red test object 
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eighteen months later showed a slight increase in the densit} of the 
scotomas in both eyes The light e)e sho\\ed an absolute scotoma for a 
1 degiee led object extending up to but not covering the fixation point 
The Msion uas 20/15 — 3 In the left eje the scotoma foi a degree 
white object had extended ovei the fixation point, and the Msual acuity 
had deci eased to 20/40 + 3 The ophthalmoscopic examination showed 
well advanced atroph}, paiticulaily of the papiilomacular bundles, and 
of about the same degree in both ejes 

T)pe 4 The defect of the fourth type is characterized by central 
or cecocential scotoma, as in t}pe 3, combined with a peripheral defect 
of either Upe 1 or type 2 Theie weie 22 patients wuth this tjpe of 
in\oI\ement The findings aie summaiized m table 4 In a few' cases 
adxanced changes invohmg the cential field w'ere found at the first 
examination It is difficult to sa) definitely wdiether these should be 
classified in t} pe 2 or type 4 Such cases ai e indicated in the table 

In a majoiity of the patients wnth changes of this tjpe, both the 
central and the peiipheral defects w'ere present at the first examination. 
These patients, like those wntli changes of type 3, show'ed an eaily 
reduction in visual acuit) Repeated studies of the field in 3 cases 
showed that the central scotoma de\ eloped latei than the peripheral 
contraction The especial involvement of the papillomaculai bundle 
is sometimes apparent at ophthalmoscopic examination, but the most 
frequent finding is generalized atrophy similar to that seen wnth types 
1 and 2 

Figures 7 to 12 illustrate defects of this type In case 35 the 
fields of both e}es for the 1 degree white test object showed rather 
marked concentric contraction The left eye show'ed in addition an 
absolute cecocentral scotoma for the 1 degree wdiite object The defects 
in the field of the right eye w'ere less advanced Both the 1 and the 
Yz degiee wdiite test object w'ere seen in the central region, but there 
w'as a relative central scotoma for the smaller object The peripheral 
limits foi the 1 degree wdiite object showed less contraction than did 
those of the left eye, 1 degree red and blue test objects w'eie not recog- 
nized anywhere with either eye The visual acuity w'as 10/200 for the 
light and 2/200 for the left eye Both disks show'ed primary atrophy, 
especially marked in the papiilomacular aiea 

In cases 36 and 37 central scotoma was combined with peripheral 
defects which w'eie more marked m one region of the field In case 36 
the peripheral defect in the right eye w-as limited almost entirely to the 
upper temporal quadrant In the left eye the defect w'as more advanced 
The field for a 1 degree wdiite test object showed a marked defect m 
the upper temporal region and a slight contraction in the remaining 
portions Xo tests with colors w'ere made of the left eye The Msual 
acuity was 20/200 in the right and 2/200 m the left eye The disks 
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sho\\ed bilateial atioph} confined to the papillomaculai bundle In 
case 37 theie ^\as a cecocential scotoma of the left eye combined with a 
peiipbeial defect most maiked m the uppei field The 1 degree red 
test object was seen in a small aiea in the lowei field Because of the 
advanced field changes m the light eye and the unstead) fixation, the 
results aie somewhat uniehable The findings indicate, however, that 
this e)e also had a cential scotoma combined with a defect in the periph- 



Fig 7 (case 35) — Visual field {A) of left and (B) of right eye in a case of 
advanced atrophj, especially of the papillomacular bundle, showing cecocentral 
scotomas and concentric contraction (type 4) Solid areas indicate absolute and 
cross-hatched areas relatne scotoma foi a degree white test object Vision 
of the left eie was 2/200 and of the right 10/200 



Fig 8 (case 36) — Visual field (A) of left and (B) of light eye m a case of 
advanced atrophy of the papillomacular bundle For the left eye, Msion w'as 2/200, 
and the field outlined is that for the 1 degiee white test object Fci the right 
eye, vision w'as 20/200, and the solid area indicates scotoma for a 1 degree white 
test object, the broken line bounds the field for the 1 degiee red, the mnei solid 
line that for the Yz degree white and the outer solid line that for the 1 degree 
white test object 

eial field The visual acuit) was 18/200 in the light e)e and was hunted 
to perception of hand motions in the left eve The disks showed pi unary 
atrophy, more maiked m the papillomacular bundle 
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In cases 38, 39 and 40 the fields foi the right eyes only are shown, 
as the vision of the left eye in each case was limited to light percep- 
tion In case 38 the central aiea showed involvement for colors but not 
for the 1 degree wdiite test object A cecocentral scotoma was mapped 
with a 1 degree blue test object The 1 degree red object was seen only 
in a small aiea in the nasal field The 1 degiee white test object showed 



Fig 9 (case 37) — ^\^isual field (A) of left and (B) of right c\e in a case of 
advanced atrophy, especially of the papillomacular bundle In A, the solid area 
IS a scotoma for a 1 degree white test object, the outer line bounds the field for 
a 3 degree white and the inner line that for a 1 degree white test object The field 
in B is for a 3 degree white test object Vision of the left cje was 18/200, and that 
of the right was limited to the perception of hand mo\emcnts 



hig 10 Right visual field m 2 cases ot advanced primary atrophy of the optic 
nerve (A, case 38, B, case 39), showing cecocentral scotomas and peripheral defects 
(type 4) In A, the field bounded by the solid line is that for a 1 degree white test 
object, that bounded by long dashes, for a 1 degree blue object, and that bounded 
bj short dashes, for a 1 degree red object Cross-hatched areas indicate scotomas 
for the 1 degree blue test object In B, the outer line bounds the field for a 3 
degree w'hite test object, and the inner line, that for a 1 degree white test object 
The solid area indicates a scotoma for a 3 degree white test object Vision in 
A was 20/200 and in B 7/200 

a defect limited to the lower field The visual acuity was 20/200 in the 
right eye and was reduced to light perception in the left The disks 
showed generalized pallor, more advanced in the left eye In case 39 




Fig 11 (case 40)— Visual field of right eye m a case of advanced primary 
atrophy of the optic nerAe (A) on Nov 2, 1932, and (B) on Sept 12, 1934, show- 
ing progressive changes in a defect m field of type 4 The outer line bounds the 
field for a 3 degree white and the inner line that for a 1 degree white test object 
The solid area indicates a scotoma for a 3 degree white test object Visual acuity 
at the time of the first determination was 20/200 and at the second 8/200 



Fig 12 (case 41) — Progressive changes m a type 4 defect in the right visual 
field in a case of advanced atrophy, especially of the papillomacular bundle On 
Dec 20, 1935, and on June 19, 1936 (A and B), vision was 20/200, on Jan 12, 
1937 (C), 10/200, and on April 28 and on Nov 2, 1937 (D and £), 4/200 In 
A, B and C, the outer solid line bounds the field for a 3 degree white, the inner 
solid line that for a 1 degree white and the broken line that for a 1 degree red 
test object The cross-hatched area m A and m B represents scotoma for a 1 
degree red test object In D, the broken line bounds the field for a 1 degree red test 
object and the solid lines, progressing from the center toward the circumference 
of the illustration, bound the fields for degree white, 1 degree white and 3 
degree white test objects Relative scotoma for a 3 degree white test object is 
represented by the cross-hatched area In E the outer line bounds the field for a 
3 degree white and the inner line that for a 1 degree white test object A Yz 
degree white and a 1 degree red test object were not seen 
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the light eye showed an advanced defect Peicejition of color was 
entiiely lost The 1 degree wdiite object was seen only in a small area 
m the low^ei temporal field Tests A\ith a 3 degiee white test object 
show^ed a laige cecocentral scotoma and maihed peiipheral conti action 
The visual acuity was 7/200 on the tight and was i educed to percep- 
tion of hand motions on the left In case 40 theie was an advanced 
defect in the field of the right eye, wnth complete loss of color Msion 
The 3 degree white test object showed a laige central scotoma and 
model ate penpheial conti action A retest of the fields about two years 
later showed a slight mciease m the extent of the scotoma and a 
inaiked deciease m the peiipheral limits 4 he results on both dates 
indicated a greater involvement of the tempoial than of the nasal field 
The Msual acuity of the right eye was 20/200 at the time of the first 
test and S/200 at the time of the second Although peiimetiic studies 
of the left eje w'ere impossible it is interesting that on the first date a 
3 degiee white test object was seen doubtfully in the nasal field onh, 
and on the second date peiception of light was confined to the nasal 
field These findings indicate that the com sc of de\elopment in the 
left e}e was piobably similar to that in the right The patient showed 
adianced generalized piimaiy atiophy of the optic none m both eies 
The visual fields in case 41. shown for the light c\e onh illustrate 
the progiessue changes in a somewhat similai defect The disks showed 
marked piimaiy atiophy of the optic ner\e especially m the area of 
the papillomaculai bundle In Decembei 1935 and m June 1936 theie 
was a central scotoma foi a 1 degiee led but not foi a 1 degiee white 
test object In Januai} 1937 a 1 degiee white object was not seen at 
the fo^ea and the field foi the 1 degiee red object was i educed to a 
small aiea in the nasal field In Apiil 1937 the extent of the field for a 
degree wdnte object w'as appioxnnateh equal to the cailiei field foi a 1 
degree led object The chaits illustiate the wa} in which defects in 
the field foi color and for small white test objects fieqiienth pi edict the 
defects which maj later be found for laigci white test objects if the 
piogiess of the atrophy is not aiiested 

In 5 cases defects of type 4 in the earliei stages weie similai 
to the neive fibei bundle defects seen in cases of glaucoma and in 
some cases of choioiditis juxtapajiillans The piogiessive changes m 
die fields 111 3 of the 5 cases (48 49 and 50) aie shown in figuies 13 
to 15 In case 48, at the time of the fiist examination, a 1 degiee 
wdnte test object showed a scotoma extending nasally and a sectoi- 
shaped defect in the low^ei field giving a laige nasal step The aieas 

blind to the 1 degree white object did not include the fixation point in 

either eye Tests wuth a 1 degiee blue object (made only of the light 
eye) showed a defect extending fiom the bhndspot to the nasal 

peiiphery and mvohing the fixation point A 1 degiee led object w'as 



SLOAN-WOODS—SYPHILITIC OPTIC NEUROPAlHlbS 229 



Fig 13 (case 48) — Progressive changes m nerve fiber bundle defects (type 4) 
On June 28, 1933, moderate primary atrophy of the optic nerves was present and 
vision in the left (A) and the right (F) eye was 20/50 — 1 The solid area m 
the map of each field at that time represents scotoma for a 1 degree white test 
object, and the solid line, the boundary of the field for the same object The 
broken line in A bounds the field for a 1 degree red object, as does the inner 
broken line m B The outer broken line in B bounds the field for a 1 degree 
blue test object On Oct 31, 1933, and on Feb 24, 1936, the atrophy was in an 
advanced stage, the vision of each eye being 20/200 on the earlier date and 4/200 
on the later one In C and D, representing the left and the right eye, respectively, 
on the earlier date, the solid line bounds the field for a 1 degree white test object, 
the outer broken line, that for 1 degree blue, and the inner broken line, that for 
1 degree red In E and F, representing the left and the right e 3 ’-e on the later date, 
the solid line bounds the field for the 1 degree white and the outer broken line 
that for the 1 degree blue test object The inner broken line in F bounds the 
field for a 1 degree red test object (not visible to the left eye at that time) 
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Fig 14 (case 49) — Right visual field (^A) on Feb 21, 1935, and (/?) on 
Sept 9, 1936, showing progressive changes m nerve fiber bundle delects (t>pc 4) 
Moderate atrophy of the optic nerve, especially of the papillomacular bundle, \\as 
present at the time of the first observation, and vision was 10/200, at the time of 
the second observation, primary atrophy of the optic nerve was advanced, and 
vision was 16/200 A 3 degree red test object was not seen at cither time Pro- 
gressing centrallj from the circumference of the illustration, the solid lines bound 
the fields for the 3 degree, the 1 degree and the ^4 degree white test object, the 
broken line bounds the field for the 1 degree blue test object 



Fig 15 (case SO) — Defects of nerve fiber bundle tj'pe (type 4), showing 
improv'ement in one month in a case of moderate priniarj' atrophy of the optic 
nerve A and B show the left and the right field, respectively, on March S, 1937, 
for a 1 degree white test object Vision was 5/200 for the left and 3/200 for the 
right eye C and D show the left and the right field on April 2 for a 1 degree 
white test object The solid area in the right field represents scotoma for a 1 
degree white test object Vision was 7/200 for the left and 5/200 for the 
right eye 


SLOAN-WOODS—SYPHILITIC OPTIC NEUROPATHIES 231 


seen only in a small aiea in the uppei nasal field of each eye At this 
time the visual acuity was 20/15 — 1 in both eyes, and ophthalmoscopic 
examination showed model ate primary atiophy of the optic neive 
Four months latei the regions blind to the 1 degiee white object had 
enlaiged and included the fixation point The visual acuity had deci eased 
to 20/200, and both neive heads showed advanced atiophy The last 
peiimetric examination, about two yeais latei, showed, in addition to 
an inciease m the central defect, consideiable peripheral loss m all but 
the upper nasal sector of the field A 1 degiee red object was seen 
only m a small area m the upper nasal field of the right eye and not 
at all in the left eye The visual acuity A\as 4/200 m both eyes In 
these fields, as in those of case 41, the eaily findings with 1 degree blue 
and red test objects indicated the futuie couise of the changes for the 
1 degree white test object 

In case 49 a defect in the right eye extended fiom the blindspot 
into the lowei nasal field, producing a nasal step At the time of the 
first examination the tests with a 1 degiee white object showed no 
evidence of involvement of the uppei and tempoial legioiis The 1 
degree blue test object was seen only in the uppei field, howevei, and 
the perception of led w^as lost entirely In the left eye the 1 degiee 
w'hite object w'as seen only m the upper nasal field (Fields for this 
eye are not shown m the chaits ) The vision was 10/200 in the 
right eye and 6/200 in the left The disks show^ed w^ell developed 
atrophy, especially marked m the area of the papillomacular bundle 
Tests made about eighteen months later showed a loss in the upper and 
temporal portions of the peripheral field of the right eye but little 
increase in the defect in the lower nasal field The visual acuity was 
essentially unchanged In case 50 the fields showed a similar neive fiber 
bundle defect involving the cecocentral area and the lower nasal field 
The visual acuity at the time of the first test was 3/200 in the right 
eye and 5/200 in the left The disks show’^ed bilateial pi unary atrophy 
of the optic nerve, more marked in the right eye Reexamination of 
the fields one month later showed some improvement in the defects in 
the lower nasal quadrants The visual acuity of the light and of the 
left eye were 5/200 and 7/200, respectively 

The changes in the fields of the 3 patients in wdiom cential scotoma 
developed after the peripheial defects are shown in figures 16 to 18 
In case 54 the field of the right eye only is shown , ati opine choroiditis 
was piesent in the left eye In the right eye at the time of the first 
examination there w^as a contraction of the nasal field for 1 degree 
wdnte and coloied objects The blindspot foi a 1 degiee led test 
object show^ed a slight enlargement toward the fixation point The 
visual acuity at this time w^as 20/20 — The right neive head show^ed 
early generalized primal y atrophy Three months latei a cecocentral 
scotoma for a 1 degiee blue object meiged wnth the defect in the nasal 
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field The vision had deci eased to 20/50, and the disk showed a 
modeiate degree of pallor Four months later there ueie beginning 
cecocentral scotoma and slightly gi eater nasal contraction foi a 1 degree 
white object and complete loss of field foi a 1 degice red object The 
visual acuity had fallen to 20/200, and ophthalmoscopic examination 



mrh. 
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Fig 16 (case 54) — \nsual field of the right eje, showing de\elopment of 
cecocentral scotoma in association with (A) earU, (B) moderate, and (C) ad\anced 
primary atrophy of the optic nerve Observations w’ere made on Feb IS, lifaj 20 
and Sept 21, 1932, when vision w'as 20/20, 20/50 and 20/200 icspectuch The 
cross-hatched area represents scotoma for a 1 degree red test object, and the solid 
areas, scotoma for a 1 degree white test object The solid line bounds the field 
for the 1 degree w'hite test object, the line of long dashes, that foi the 1 degree 
blue, and the line of short dashes, that for the 1 degree red (not seen at the time 
of the last observation) 




Fig 17 (case 55) Visual field of the left eye, showing development of central 
scotoma after peripheral defect in association with (A) early and (B) advanced 
primary atrophy of the optic nerve Progressing centrally from the circumference 
of the illustration, the solid lines bound the fields for the 3, the 1 and the degree 
white test object Observations were made on May 31, 1933, and April 13, 1934, 
when the vision was 20/40 -1 and 20/200 + 1, respectively The cross-hatched 
area indicates relative scotoma for the degree white test object 

showed advanced primary atrophy The defects foi 1 degiee red and 
blue objects predicted the future loss in the field for the 1 degree white 
obiect 
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In case 55 the field of the left eye only is shown, atiophic choioidi- 
tis was present m the right eye At the time of the fiist examination 
the left eye showed a definite decrease in the extent of the fields foi 
3, 1 and degiee white test objects One degree blue and red objects 
were not seen in any part of the field The corrected visual acuity was 
20/40 — 1 The disk showed incipient generalized piimaiy atrophy 
Retests approximately ten months later showed some improvement in 
the peripheral limits of the field for 3 degree white and essentially 
unchanged fields for 1 and degree white objects A laige relative 
scotoma foi a degree white test object had developed in the central 



Fig 18 (case 56) — Progression of peripheral contraction and development of 
central scotomas in a case of advanced primary atrophy of the optic nerve The 
fields for a 1 degree white test object are bounded by a solid line and those for 
a 1 degree blue test object by a broken line, A and B showing the left and the 
right field of Feb 13, 1935, and C and D those of March 19, 1937 In C the solid 
area represents scotoma for a 1 degree white and the cross-hatched area scotoma for 
a degree blue test object Vision at both determinations was 20/70 for the left 
and 20/100 for the right eye Atrophy was pronounced m the papillomacular 
bundles at the time of the second determination 

field The visual acuity had dropped to 20/200 + 1, and the disk showed 
advanced primary atrophy 

In case 56 at the time of the first examination conti acted fields for 
the 1 degree white object were found in both eyes The fields for the 
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1 degiee blue object weie of noinial extent The 1 clegiee lecl object 
appeared white, but theie was a possible congenital led-gieen color 
blindness, so that the findings with this test object were of doubtful 
value The visual acuity was 20/100 in the right and 20/70 in the left 
eye This maiked i eduction in acuity indicated inrolveinent of the 
central field and suggested a cential defect for red due to the atrophy 
of the optic neive, in addition to the probable congenital defect, since 
the latter does not cause i eduction in acuity The neive heads at this 
time showed advanced geneiahzed primary atrophy Retests of the 
fields two yeais later showed gieatei contraction, paiticularly in the 
uppei tempoial field In the light eye the defect for blue extended 
downwaid to include the foveal legion In the left eye. the field for 
a 1 degiee blue test object showed a contraction of the limits of the 
uppei temporal legion to within about 6 degrees of the fixation point 
Theie was, in addition, a central scotoma for a degree blue test 
object The visual acuity was 20/100 in each eye The disks on this 
date showed especially maiked pallor in the area of the papillomacular 
bundles 

Comment — Figures 1 to 18 represent the foui geneial types of 
defect found in the entiie group of 56 patients with sjphilitic primary 
atrophy of the optic nerve Although the field defects are of different 
foims, theie are certain characteristics common to the entire group 
The fields of the two eyes show, as a rule, a marked similarity, although 
the defects are frequently more advanced in one eye than in the other 
For example, some patients have bilateral central scotomas , others have 
bilateral concentrically contracted fields or localized peripheral defects 
in both eyes Moreover, when bilateral localized peripheral defects are 
piesent, corresponding regions of the two fields are affected In case 
48 (fig 13), for example, a scotoma extended from the blindspot to the 
nasal periphery in the longer field of each e 3 'e In other cases the sinii- 
lanty of the changes in the two eyes lesults m heteronymous hemianopic 
defects, which may be bmasal, bitempoial or altitudinal With only 1 
exception (case 44), all patients with atrophy involving both optic neives 
who letamed sufficient vision in each eye to permit accurate perimetiic 
study shorved this similarity of defects 

The nature of the piogressne deciease in the visual fields is illus- 
trated in cases 1, 7, 29, 40, 41, 48, 49, 54, 55 and 56 (figs 1, 3, 6, 11 
to 14 and 16 to 18) Defects for led piactically ahvays jirecede those 
for blue, as is the rule with lesions of the conducting pathways The 
results obtained on any one date w'lth a graded series of test objects 
often give information not only of the extent of involvement but of 
the future course of the field defect In case 54, for example, the 
cecocentral scotoma for the 1 degree red object found at the first 
examination pieceded a similar scotoma for the 1 degree blue and 
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latei foi the 1 degree white object Similarly, m case 41 there was a 
central scotoma foi the 1 degiee led object only at the time of the first 
examination One year latei this cential defect was demonstrable with 
the 1 degiee white test object In case 48, likewise, the fields for the 
1 degree white object showed at fiist only a localized defect, but the 
lesults obtained with the 1 degiee led object showed widespiead involve- 
ment 

Foity of the 56 patients weie leexamined at later dates Twelve, 
01 30 pel cent, pursued a steady downhill couise, 3 becoming totally 
blind and 9 showing a steady loss in the visual fields Seventeen showed 
unchanged fields during the peiiod of observation Six showed fluctua- 
tions m the fields, while 5 (cases 3, 8, 16, 36 and 50) showed definite 
improvement, 1 regaining normal fields Thus, duiing the peiiod of 
observation 28, or 70 pei cent, showed at least a temporal y arrest in 
the pi ogress of then optic neuiopathy The efficacy of vaiious forms 
of antisyphilitic therapy m arresting the progress of atrophy of the 
optic neive will be the subject of latei lepoits 

The perimetiic fields in cases 8 and 16 (figs 4 and 5) illustrate the 
extent of improvement which may occur In case 16 the change con- 
sisted only in a slight widening of the field foi blue, but since this 
improvement involved the fixation point, it resulted in an increase in 
visual acuity from 20/70 to 20/40 — 1 In case 8 a slight defect m 
the peripheral field for 1 degree white and colored objects disappeaied 
entirely 

From the data foi the entire group, summaiized in tables 1 to 4, 
conclusions may be drawn as to the relative frequency of the different 
foi ms of field defect and the relation between the type of defect and 
the type of neurosyphilis, the type of atrophy of the optic nerve and 
the loss in visual acuity 

Central scotoma (type 3 or 4 defect) occurred m 30 of the 56 patients 
(53 per cent) No apparent i elation exists between type of neuro- 
syphihs and type of field defect The 56 patients included 30 who 
had paienchymatous neurosyphilis (tabes, dementia paralytica oi 
the tabetic form of dementia paralytica), 22 who had meningo- 
vascular neurosyphilis, 2 who had congenital neurosyphilis and 2 who 
had latent syphilis of the central neivous system and seronegative ceie- 
brospinal fluid Forty-seven per cent of the patients who had parenchy- 
matous neurosyphilis and 64 pei cent of those who had meningovascular 
syphilis had central scotoma, i e , a field defect of type 3 or 4 

There is a definite relation between the type of atrophy of the 
optic neive and the type of field defect Especial involvement of the 
papillomacular bundle was noted in many of the patients with a defect 
of type 3 or 4 but was not observed m patients with a defect of type 1 
or 2 Only 2 of the 8 patients with central scotomas and normal 
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penpheial fields (type 3 defect) showed geneiahzed atrophy of the 
nerves The remaining 6 patients \vho had this type of defect showed 
atrophy limited almost entirely to the papillomacular bundles Seven 
of the 22 patients wnth central scotomas combined with peiipheral 
defects (type 4 involvement) showed a greater degree of atrophy in 
the aieas of the papillomacular bundles than in the remaining portions 
of the neives Thus, central scotoma is iinariably present in patients 
wdio show distinctly localized atiophy of the papillomacular bundle, 
and fiom this clinical finding the presence of such scotoma may be 
prophesied In patients wnth genet ali/ed palloi of the ner\e how'e\er, 
clinical examination gives no mfoimation as to the piesence oi absence 
of central scotoma 

A number of the patients w'lth field defects of tjpe 1 or 2 had normal 
visual acuity, of 20/15, in one oi both ejes For those with defects of 
type 1 the vision w'as 20/15 in 7 of the 14 eies Fot those with tipe 
2 defects the vision uas 20/15 in 5 of the 36 affected e\es Only 1 
instance of noimal visual acuity w^as obscived among the 30 cases of 
central or cecocential scotoma In this case (39) the scotoma in the 
light eye extended close to but did not mvohe the fixation point 

A study of the lelationship betw'een Msual acuity, ophthalmoscopic 
findings, and visual fields in the 56 cases suggests that the changes in 
the fields aie piobably the earliest clinical CMdence of atropln of the 
optic neive Defects in the usual fields were found for all patients 
w^ho showed any reduction in the corrected usual acuih Howeiei 
a number of patients, had normal acuitj m spite of both defects of 
t)’’pe 1 or 2 in the fields and palloi of the nene heads Field defects 
w^ere found in eveiy patient wdio showed pallor of the disks on oph- 
thalmoscopic examination a number of those show mg onh earl} pallor 
having fairly w^ell advanced defects in the fields 1 hi ee patients w ho had 
normal neive heads at the time of the fiist ophthalmoscopic examination 
and subsequently had definite ati ophy of the optic nei ves show ed defects 
in fields at the time of the first examination It seems e\ ident, therefore, 
that changes m the visual fields may antedate the ophthalmoscopic appeal - 
ance of atrophy and that both may piecede loss of cential vision 

After a diagnosis of piimaiy atiojAy of the optic nerve has been 
made, studies of the visual fields piovide a more leliable means of 
followung the course of the atrophy than does eithei an ophthalmoscopic 
examination or a deteimination of the visual acuity Since it is difficult 
to differentiate moie than three stages of pallor of the disk, it is 
obvious that moderate progressive changes in the atiophic piocess may 
not be detected by ophthalmoscopic examination The visual acuity may 
likewnse remain unchanged while definite alterations in the visual field 
aie taking place The impairment of visual acuity depends, as a rule, 
entirely on the involvement of the fibers of the papillomacular bundle, 
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^^hlch supplies the fovea When, however, the foveal impaiiment is 
sufficient to reduce the cential acuit}^ to 20/100 or less, the patient may 
use slightly eccentric fixation, so that further deciease in visual acuity 
is dependent on a change in the field in the paiacential legion In either 
case the maintenance of visual acuity at a constant level for a consider- 
able peiiod by no means indicates that the progiess of atrophy of the 
optic nerve is ariested In case 7, for example, between January 1932 
and Februaiy 1936 successive peiiraetiic tests (fig 3) showed an 
inci easing conti action, but no change was evident in the ophthalmo- 
scopic appeal ance or m the visual acuity In case 29 the increase in 
the scotoma in the light eye (fig 6) ^^as accompanied with an increase 
111 palloi, but because the fovea was not involved iioimal visual acuity 
was maintained 

(b) Patients with Defects in the Fields Associated with Normal 
Optic Nerve Heads — Peiimetnc examination of 200 neurosyphihtic 
patients whose optic disks were noimal or showed only a questionable 
palloi disclosed in 12 cases definite slight defects in the fields which 
could not be attributed to poor cooperation on the pait of the patient or 
to other complicating factois The clinical findings in these 12 cases 
are summarized in table 5 

Six patients had bilateral field defects, and 3 had unilateral defects 
In the lemaining 3 only one eye was tested, because of complicating 
factors in the second eye Three patients showed a questionable palloi 
of one or both nerve heads, while the eyes of 9 appeared entirely normal 
on ophthalmoscopic examination 

Four patients (cases 57 to 60) had slight peripheral field defects 
of type 1 The left field of 1 of these patients (case 57) is shown in 
figuie 19 Five patients (cases 61 to 65) had slight defects of type 
2 Figure 20 shows the fields of 2 of these patients In 1 a nerve 
fiber bundle defect produced an alteration resembling that of type 
4 but differing in that there was no involvement of the cecocential 
region Seven of the 9 patients with slight peripheral defects of type 
1 01 2 had normal visual acuity with correction, no lefraction was 
made for the other 2, and the slightly reduced vision, of 20/30, was 
presumably due to an erroi of lefraction 

Two patients (cases 66 and 67) had slight defects of type 3 One 
of these had an absolute central scotoma for degiee led and blue test 
objects and vision of 20/30 The other had only a relative scotoma for 

degiee coloied objects and 20/20 vision One patient (case 68) had 
a field defect of type 4 in the left eye The right eye was not tested 
because of incipient cataract The field of the left eye on thiee 
deteiniinations is shown in figure 21 

Comment — Seven of these 12 patients neie followed for from 
thiee months to five 3 ears Five were examined only once and then 
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were lost from obseivation Since none of the patients folloived has 
as yet shown unquestioned pallor of the disks, definite proof is lacking 
that the field defects were due to incipient atrophy Four other 
patients in whom primary atrophy later developed but m whom the 



Fig 19 (case 57) — ^Visual field of the left eye on Dec 18, 1936, showing a 
defect of type 1 The broken line bounds the field for the 1 degree red test object, 
the inner solid line, that for the 54 degree white object, and the outer solid line, 
that for the 1 degree white object 



Fig 20 — Defects of type 2 The broken line in A (case 61) bounds the visual 
field of the left eye for a 1 degree red test object, the inner solid line, that for 
a 54 degree white object, and the outer solid line, that for a 1 degree white object 
Visual acuity was 20/20 The lines in B (case 62) bound the right field for the 
same test objects Visual acuity was 20/30 — (uncorrected) The broken line in 
C bounds the field for a 54 degree red test object in the same case, and the cross- 
hatched area represents scotoma for a 54 degree gray test object 

field defects m one or both eyes antedated pallor of the disks have 
already been reported on under the section dealing with primary 
atrophy (cases 1, 2, 3 and 52) Since the field defects reported here. 
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though slight, conform to the types found with established priinar} 
atiophy of the optic nerve, it seems justifiable to attnliute these earl) 
defects to incipient piimaiy atrophy of the optic nei\e \\hich is not yet 
manifest on ophthalmoscopic examination 

The outcome in the 7 cases in \\hich prolonged obsti ration ^^as 
possible was as follo^^s One patient AMth a type 1 defect sho^\ed a 
giadual loss in the fields during five j'eais’ observation The vision 
and the fundi remained noimal Four patients showed no change in 
fields, fundi oi vision dm mg peiiods ranging from three months to 
foul yeais The patient A\ith a type 4 defect in the left c\e showed 
improvement in the field and m vision when retested aftei six months 
and complete recovery wdien retested foui and fi\e yeais aftei the first 
examination (fig 21) The neive head lemamed normal thioughout 
the period of observation One patient who had field defects of t\pe 



Fig 21 (case 68) — Left Msual field on (A) }lIa^ 5, 1931, (B) Xo\ 15, 1932, 
and (C) Feb 15, 1935, showing improvement in a field defect of tjpc 4 At the 
fiist examination vision ivas 20/40 The solid area represents a blmdspot for a 
54 degree Avhite test object, and the cross-hatched area, relatne scotoma for the 
same object The field illustrated is that for a 1 degree white test object At the 
second examination vision w'as 20/15 The cross-hatched area represents a blmd- 
spot for a 54 degree red test object, the broken line bounds the field for a 1 
degree red test object, the inner solid line that for a 54 degree white test object 
and the outer solid line that for a 1 degree white test object At the time of the 
third examination \ision w'as 20/15 The cross-hatched area represents a blind- 
spot for a 54 degree red test object The lines bound fields for the same test 
objects m C as in B 

1, normal vision and questionable palloi of the disks show^ed fluctuating 
changes in the fields, with both increase and decrease m the limits on 
different examinations There w'as no change in the appearance of the 
nerve heads The possible effect of antisyplnhtic therapy on the progiess 
of the field defects wnll be considered in a later paper 

Cential scotoma was observed in 3 of these 12 patients wnth defects 
in the fields and no manifest ophthalmoscopic evidence of atrophy (cases 
66, 67 and 68) This is an incidence of only 25 per cent, against one 


SLOAN-WOODS— SYPHILITIC OPTIC NEUROPATHIES 241 


of over 54 per cent for patients with manifest atrophy This may indi- 
cate that involvement of the papillomacular bundle tends to occur late 
lather than eaily m the development of the atiophy 

(c) Patients with Homonymom Defects m the Fields — Homony- 
mous defects in the fields were found m 12 of 291 patients with syphilis 
of the cential neivous system These homonymous defects v.ere partial 
01 complete hemianopia, homonymous quadrantic defects, homonymous 
scotomas and, in 1 case, double quadrantic defect Figures 22, 23 and 
24 illustrate these changes, and the clinical findings aie epitomized in 
table 6 

Comment — The peitinent questions m these cases of homonymous 
defects in the fields are 1 Are such defects to be attiibuted to lesions 
involving both optic neives anterior to the chiasm oi to lesions in the 
tracts or the optic radiations posterior to the chiasm^ 2 Aie the actual 
lesions due to syphilitic infection or to some other caused A study of 
these 12 cases indicates that the lesions responsible for the visual defects 
lay posteiioi to the chiasm and weie not definitely related to the 
syphilitic infection One patient had a definite medical lecord of hemi- 
plegia, 2 patients had a recoid of severe cranial tiaumatism, and 7 
patients had a histoiy indicative of hemiplegia, aphasia or other disease 
of the central neivous system These 10 patients showed, vaiiously, 
normal oi questionable palloi of the optic nerves and definite scleiosis 
of the retinal vessels In no case could a diagnosis of even early atrophy 
of the optic nerve be made The evidence in these 10 cases indicates 
that the defects in the fields are probably due to a cerebial injury pos- 
terior to the chiasm, secondaiy to either tiauma oi inti acranial 
liemorihage 

The 2 remaining patients with homonymous defects in the fields 
(cases 82 and 83) had no history and showed no evidence of a vascular 
lesion, a cerebial injury or other complicating factor Both had Argyll 
Robertson pupils One had normal fundi, the other showed advanced 
piimaiy atrophy of the optic nerve of the right disk and questionable 
pallor of the left There was no evidence to indicate the cause of the 
hemianopia of these 2 patients However, in view of the fact that theie 
was positive evidence of cerebral damage in 10 patients with similar 
involvement, it appears probable that intracianial hemoirhage or a 
localized area of softening affecting the visual pathways was liken ise 
responsible for the hemianopia of these 2 patients The visible atrophy 
of the optic neive of the 1 patient could well have been due to an inde- 
pendent syphilitic process in the optic nerve That this is the piobable 
explanation is indicated by the visual fields (fig 24) In the right eye, 
which showed the manifest atioph), there was evidence of a cecocentral 
scotoma extending into the right field, in addition to the left hemianopia 
Retests six years later showed a slight improvement m the hemianopic 
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defect in both eyes but an increase in the extent of the cecocentral 
scotoma in the right eye 

(d) Patients with Active oi Inactive Optic Nenutis — There were 
23 patients in this group The clinical findings are summarized m table 



Fig 22 Complete and partial homonymous hemianopia A and B (case 6! 
show the fields for the left and the right eje for 1 degree white (solid line) ai 
r/ both eyes was 20/lS C and 

ImeT/ H 1 r'" ? eye for 1 degree white (sol 

p , ^ hne) test objects Vision for both eyes was 20/3 

hne m P ^ ^be right visual field, the outer sol 

1 1 deo-f..^ b ^ ^ '''bite, the inner solid hne that f< 

broken W 7h Tf ^ ^ degree red and the inn, 

deiee th f ^ ^ ee red test object The field in F is that for a 

rijit 10/2M ^ 
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7 One patient had atrophy of the optic nerve secondary to old optic 
neuritis and 3 had active optic neuritis Ophthalmoscopic examination 
of the other 19 patients showed deposition of ghal tissue over the 
disk, blurred margins or other evidences of old low grade optic neuritis 
without actual secondary atrophy The fields of the 3 patients tested 
during the active stage of optic neuritis are shown in figuie 25 



Fig 23 —Homonymous quadrantic defects, homonymous scotomas and double 
quadrantic defects A and B (case 72) show the left and the right visual field for 
1 degree white (solid line), 1 degree red (outer broken line) and Yz degree red 
(inner broken line) test objects Vision for both eyes was 20/15 C and D (case 
73) represent the left and the right eye Cross-hatched areas represent blindspot 
and scotoma for a 1 degree blue test object Vision for both eyes Avas 20/15 
E and F (case 75) show the left and the right visual field for a 3 degree white 
test object Vision for both e}'es was 20/40 
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In case 81 the field defect consisted solely in an extensn e, more or 
less concentric enlaigement of the bhndspot, which included the foveal 
area The peripheral limits foi 1 degree white and red test objects were 
entirely normal Retests one jear later show^ed only a slight enlarge- 
ment of the bhndspot and no foveal m\olvement In case 82 the 
peiipheial limits foi a 1 degree white test object were cntirel\ noimal 
In both eyes there weie enlargement of the bhndspot and paiacentral 
scotoma, and in the left e}e a large scotoma of the nene fibei bundle 
type for a 1 degiee blue test object In case 83 the most marked defect 
w'as a nerve fiber bundle scotoma extending from the upper border of 



F]g 24 (case 80) Left homonymous hemianopia, associated witli cecoceiitral 
scotoma of right eye A and B show the left and the nglit Msual field on :^ra^ 12, 
1931 , C and D those on Jan 20, 1937 The solid line bounds the field for a 1 degree 
white test object, the long dashes that for 1 degree red and the shoit dashes that 
for a degree red test object The solid area represents absolute scotoma and 
the area covered bv slanting lines relative scotoma for a 1 degree white test object 
Vision m the left eje w'as 20/20 at the first examination and 20/30 -f-3 at the 
second, that in the right e>e w’as reduced to perception of hand movements at 
both examinations 

the bhndspot Its location corresponded to the ojdithalmoscopic finding 
of blurring and edema at the low^ei nasal bordei of the disk 

The patient whose disks show^ed definite secondary atrophy (case 
84) had advanced field defects consisting of cecocentral scotomas and 





Tablc 7 — Patxcnis with Active or Inactive Optic Neuritis 


Case No 
and Date 
Examined 

Observations in 

Visual Fields 

Corrected 

Visual 

Acuity 

Ty po of 
Syphilis 

81 

6/24/35 

0 D Marked concentric cn 
largcmcnt of blindspot 
with relative scotoma 
extending to fov ea 

0 S Not tested (ambly 
opia cxanopsia) 

0 D 20/100-1-1 

Of central 
nervous 
system, 
early ncuro- 
rceurrcncc 

C/29/36* 

0 D Slight cnlargcmciil 
of blindspot, fovea not 
inv olv ed (fig 25) 

0 D 20/20-1-2 


82t 

2/9/34 

0 D Scotoma below 
fovea, not connected 
with blindspot 

0 S Scotoma in lower 

O D 20/40— 

0 8 20/30 

Early 
secondary, 
cutaneous 
with alopecia 


nasal quadrant, and 
nerve fiber bundle sco 
toina e\tcndlnE from 
upper border of blindspot 
2/1C/34 O U Slight improvement O D 20/40 

(fig 25) O S 20/2ft-2 


53 0 D Kot tested O S 20/10 

(amblj opic) 

O S ^e^ve fiber bundle 
defect extending from 
upper temporal border 
of blindspot, general 
pcTipbcral contraction 
(fig 23) 

54 O U Cccocentral sco O D 8/200 

tomas and marked pc- OS 3/200 
nphcrnl contraction 
for 1 ° white (fig 26) 


Of central 
ncr% ous 
s\stcm 
carlj ncuro- 
rceurrcncc 


Dementia 

paralytica 


85 


86 


87 


0 U Definite peripheral 0 D 20/13 Dementia 

contraction, cspecialij O S 20/15 panljtica 

marlved In upper field for 
1 ° white, slight defects 
m upper field of each 
eye for 1 ° red, connected 
with blindspot in left 
(fig 27) 


O U Marked peripheral 
contraction for 1° white, 
slight contraction for 1 ’ 
red, slight enlargement 
of blindspot (fig 27) 

0 U Concentric penpli 
eral contraction for 1” 
white and color, enlarge- 
ment of blindspots (fig 21 


O D 20/1-)— 2 Tabes 
0 S 20/15—2 


O D 20/15—1 
O S 20/15 Dementia 
paralytica 


88 


89 


O U Concentnc contrac 
tion, marked for 1° 
white, slight for 1° blue 
and red, slight enlarge 
ment of blindspot in 
right eye 


O D 20/15 Latent, 

O S 20/20 — 3 no evidence 

of involve 
ment of con 
tral nervous 
svstem 


0 U Peripheral contrac 
tion, definite for 1" 
white, questionable for 
1° color, blindspots 
normal 


O D 20/15 
O S 20/15—1 


Tabes 


90 


O D Slight contraction 
fori white, question 
able contraction for 1 ° 
red, blindspot for 
white enlarged 
0 S blight contraction 
for 1° white and red, 
normal blindspot for 
white (fig 27) 


0 D 20/15 
0 S 20/15 


Dementia 

paralytica 


t 


5” to right of fixation point 
Patient notices constant “flickering” before eyes ^ 


Results of 
OphtlialmoEcopIo 
Lxamination 

0 D ^curoretInal margins 
blurred, disks congested 
and elevated 2 diopters, 
exudates extending into 
surrounding retina, a few 
small flamolike hemor 
rhages present 
0 D Edges of disk onlj 
slightly blurred, disk 
grajish 


O U Blurred margins and 
obliterated cup=, no 
mensurable elevation in 
O D , about 1 diopter 
in 0 S 

O S Slight pallor of d'sk 
ilefinlto edema in lower 
nasal quadrant, with 
some edema of adjiicent 
retinal fibers 


O D Sccondnr> atrophy of 
optic nerves, disks flat 
and slightly pale, glial 
tissue in cups and along 
vessels a short way out 
from disks, peripheral 
fundi normal 

Disks show blurred ncuro 
retinal margins and 
blurred cups, no activity 


Disks show a little blur 
ring of neuroretinal out 
lines and definite increase 
in capillarity 


Disks flat and slightly 
irregular, some perivas 
cular connective tissue 
on vessels over disk 
no activity 

O D Slight hyperemia cf 
disks and blurred cups 


A little fibrosis over cups 
possibly slight pallor 


O D Nerve head a little 
blurred, cup lost 
O S Nerve head almost 
normal, cup lost 



Table 7 — Patients with Active oi Inactive Optic Ncwitis — Continued 


Case Ko 

and Date Observations in 
Examined Visual Fields 


Corrected 

Visual Type of 

Acuity Syphilis 


Results of 
Ophthalmoscopic 
Examination 


91t 

0 U Concentric contrac 

0 

D 20/15—3 Tabes 

6/8/32 

tion for 1° white, nor- 
mal fields for 1° blue and 
red 

0 

S 20/15 



0 S Slight enlargement 



10/26/32 

of blindspot 

0 U Fields normal 

0 

D 20/15 


0 

S 20/15 


0 XJ Disks good color, 
cups obliterated, neuro 
retina! margins a little 
blurred 


0 U Disks good color, 
right cup obliterated and 
left 3 ust seen, a little 
connective tissue along 
vessels 


92 


9a 


94 


95 


O U Fields for 1° v lute 0 D 20/15 
normal and for 1° OS 20/15 

colors show questionable 
contraction 

0 D Blindspot enlarged 
0 S Normal blind 
spot (flg 28) 

0 D Blindspot for O D 20/15 

blue and red shows 0 S 20/15 
Ecotomatous extension, 
fields otherwise nor 
mal (fig 28) 

0 S Normal 


Early 0 D Neuroretinal margins 
secondary, a little blurred, eonnec 

cutaneous tivo tissue m cup, no 

atrophy 

0 S Slight blurring of cup 


Diffuse 0 D Nerve head shows 
meningo blurred margins, blurred 

vascular cup, a little connective 

tissue, is possibly slightlj 
paler than left 
0 S Blurred cup 


0 D Normal peripheral 
fields for 1° white and 
color, questionable cn 
largemcnt of blindspot 
0 S Questionable contrac 
tion of the fields for 1° 
white and color, que= 
tionable enlargement 
of blindspot 


0 D 20/15—1 
O S 20/15-1 


Early 
secondary, 
recurrent, 
cutaneous 
and arsphen- 


amme resistant 


O U Nerve heads show 
blurred margins, cups 
obliterated, connective 
tissue formation along 
vessels, no activitj 


0 D Normal 
0 S Field for 1' white 
shows slight contrac 
tion, field for l' blue 
and red, normal, 
blindspot normal 


0 D 20/15—1 Diffuse men 0 D Disks flat, of good 

0 S 20/15—2 mgovascular color, a little fibrosis 

and tertiary over cups 
osseous, with 
osteitis of skull 


96 


97 


9S 


99 


0 D Normal 
0 S Normal except for 
questionable defect in 
field for 1° red 

0 D Normal 
0 S Questionable con 
traction of fields for 
1' white, blue and red, 
blindspot normal 

0 D Field for 1° white 
normal, slight con 
traction for 1° red, 
questionable enlarge- 
ment of blindspot 

O D Normal 
0 S Seotomatous en- 
largement of blindspot 
for Vz° color, other 
wise normal 


O D 20/15 Tabes 
O S 20/15 


O D 20/15—3 Dementia 
O S 20/15—2 paralytica 


0 D 20/15—2 Dementia 

0 S 20/15—2 paraljtica. 


0 U Disks flat, of good 
color, a little flbiosis 
over cups 


0 D Fundi a little hv per 
emic and cups indistinct 
otherwise normal 


O U Glial tissue fomn 
tion over disks 


0 U Disks fiat, of good 
color, cupping a little 
indistinct 


at autopsy 
small hypophys- 
ial adenoma 

0 D 20/15—3 Dementia 
O S 20/15—3 paralytica 


100 

0 D 

Normal 

0 

D 20/15—2 

Asympto- 





0 

S 20/15—2 

matic of 
central ner 
vous system 

101 

0 

u 

Normal 

0 

D 20/15 

Dementia 





0 

S 20/15-1 

paralytica 

102 

0 

D 

Normal 

0 

D 20/20 

Diffuse 





0 

S 20/20 

meningo 

vascular 

103 

0 

U 

^o^nal 

0 

D 20/20 

Dementia 





0 

S 20/13 

paraljtica 


0 U Disks flat, of good 
color, cupping blurred 


O U Disks flat, of good 
color, cupping slightly 
blurred 

0 U Disks flat, of good 
color, cupping slightli 
blurred 

O D Disks a little vas 
ciilar cups blurred but 
of good color 


t Subarachnoid hemorrhages and choked disk in January 1932 




Fig 25 — Visual fields in cases of actue optic neuritis A and B (case 81) 
represent the right eye on June 24, 1935, and June 29, 1936, i espectn elj'' In A, 
the solid area represents the bhndspot for a 1 degree white test object, the cross- 
hatched area, that for a 1 degree red object and the area covered by slanting 
lines, relative scotoma for 1 degree white and red objects Vision uas 20/50 In 
B the solid area represents the bhndspot for a ^4 degree \\hite test object and 
the cross-hatched area that for a J4 degree red test object Vision was 20/20 +2 
The peripheral field for white and colored test objects was normal at both deter- 
minations C, D, E and F (case 82) represent the fields of the left and the right 
eye on Feb 9 and on Feb 16, 1934 A solid area represents bhndspot or scotoma 
for a J4 degree white test object and a cross-hatched area bhndspot or scotoma for 
a 1 degree blue test object The broken line represents the boundary of the field 
for a 1 degree blue test object At the first determination vision for the left eye was 
20/30 and for the right 20/40 — At the second determination vision for the left eye 
was 20/20 — 2 and for the right 20/40 The peripheral field for a 1 degree white test 
object was normal in both case 81 and case 82 G (case 83) shows the left visual 
field for 3 degree white (outer solid line), 1 degree white (inner solid line) and 
1 degree blue (broken line) test objects Vision w^as 20/40 
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had visual acuity of 20/20 or better The perimetric findings included 
slight but definite field defects, questionable defects and definitely normal 
fields Seven patients had definite defects, such as are illustrated in 
figure 27 These consisted in localized or concentric contraction of the 
peripheral limits for white, foi colored or for both uhite and colored 
test objects and slight defects connected uith the blmdspot, gnmg 
either concentiic enlaigement or neive fiber defects extending from the 
upper or the lower border No other tjpes of scotoma were found 
The fields of 8 patients showed only questionable deiiations from 
normal, either in the peripheral limits foi uliite or colored test objects 
or in the size of the blmdspot (Such iiorderlmc defects are illustrated 
in figure 28 ) Four patients had definitely normal fields for 1 degree 
white, blue and red test objects and normal blmdspots for degree 
wdiite, blue and led objects 



Fig 28 Questionable defects in the fields oi patients w itli inactn e low grade 
optic neuritis A (case 92) shows the right usual field for 1 degree red (brohen 
hne) and 1 degree w'hite (solid line) test objects The solid area represents a 
blmdspot for a degree white test object Vision w-as 20/15 In B (case 93) 
e so id area represents a blmdspot for a degree white test object and the 
cross-hatched area one for a y. degree blue object in the right field of a patient 
whose peripheral fields for white and colored test objects were normal Vision 

wac 20/1 s 


Comment The fields of the 3 patients tvith active optic neuritis 
s lowe , variously, enlargement of the blmdspot, central and paracentral 
scotomas and nerve bundle defects The patient who had definite sec- 
on ary atrophy after the neuutis subsided showed concentric contraction 
and nerve bundle defects with scotomas, tvhile the 19 patients wFo 
recovered wnthout secondary atrophy had normal vision and either 
normal fields or only slight defects 

On the basis of this knowdedge it appears that the initial field 
ciarige in rases of optic neuritis ma}!^ be only an enlargement of the 
m spot t e inflammation of the optic nerve is sufficiently severe 
t ere may be nerve bundle defects and central or paracentral scotoma, 
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and the changes may lesemble those in cases of primary atrophy of the 
optic nerve In patients with severe neuritis, secondary atrophy of the 
nerve may ensue and these changes m the field become permanent 
Howevei, in the majority of the patients the inflammation m the nerve 
subsides and leaves no serious sequelae , vision is normal and the visual 
fields either aie normal or have defects limited to enlargement of the 
bhndspot and slight changes for white or color Enlargement of the 
blmdspot and a normal field for white associated with a concentrically 
conti acted field for color were not found in cases of primaiy atrophy 
of the optic nerve and appear charactei istic of old optic neuritis 

GENERAL COMMENT 

In the light of these studies on syphilitic patients with pi unary 
atrophy of the optic nerve, with normal fundi and field defects, with 
homonymous field defects and with evidences of active or inactive optic 
neuritis, there are certain obvious general conclusions 

It appears that the conclusions of Uhthoff, which have dominated 
the thought of ophthalmologists on field changes incident to primary 
syphilitic atiophy of the optic neive for over thiity years, are mcoriect 
Central or cecocentral scotoma, far from being uncommon, occurs in 
ovei 50 per cent of cases The view that such scotoma is the result of 
an involvement of the exposed optic tracts at the base of the brain by 
a basilai syphilitic meningitis also appeals to be in eiror Such cential 
scotoma has been observed with equal fie'quency in patients with 
pai enchymatous neurosyphilis and in patients with diffuse meningo- 
vascular syphilis 

It IS obviously preferable to deinonstiate the position of a given 
lesion from histologic evidence rathei than to postulate its position f i oin 
clinical evidence Nevertlieless, in the absence of histologic material, 
the clinical evidence here presented appears to give definite informa- 
tion lelative to the location in the optic neuro-pathways of the lesion 
responsible for the field defects 

The absence of homonymous defects in the fields in any of the 56 
patients with frank primary syphilitic atrophy of the optic iieive makes 
untenable the view that the primary lesion responsible for the atroph}’’ 
is posterior to the chiasm Likewise, the finding of ceiebral trauma or 
of arterioscleiosis with vascular accident in 84 per cent of the syphilitic 
patients with homonymous defects m the fields is evidence that when 
homonymous defects are present in syphilitic patients they are probably 
due to those causes lather than to degenerative syphilitic lesions involv- 
ing the tracts, the geniculate bodies or the optic radiations Therefoie, 
the primal y lesion lesponsible foi such a defect must he in the chiasm 
or in the optic nerve 
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When first considered, the tendency towaid similar or heteronymous 
defects in the two eyes would appear to be evidence in favor of a chiasmal 
lesion Otheiwise it would be necessaiy to assume lesions occupying 
similai positions in the tw^o nerves to explain this peculiar and char- 
acteristic finding The assumption of a lesion in the penpheiy of the 
chiasm might account for such symmetric changes as altitudinal 
hemianopia and bitemporal defects A widespiead involvement of the 
entire periphery of the chiasm might account for concentrically con- 
tacted fields in both eyes However, the heteronymous defects m the 
fields 111 cases of syphilitic primary atiophy of the optic nerve do not 
m general show any resemblance to changes in the visual fields produced 
by other knowm chiasmal lesions Binasal defects associated with nor- 
mal tempoial fields, as in case 9 (fig 4), could be produced only by 
tw^o separate chiasmal lesions and type 3 defects (bilateral cecocentral 
scotomas and normal peiipheial fields) are likewise difficult to explain 
on the basis of a chiasmal lesion Fields such as those m case 48 (fig 
13), w'lth definite nasal steps, could not be produced by a lesion at the 
chiasm Consequently, aside from the fact that such a location does 
not explain bilateral symmetry in the fields, the findings argue for 
lesions located m the optic nerves rather than in the chiasm 

If the view^ that the fibers supplying the outer regions of the visual 
field have a peripheral location in the nerve is accepted, the various 
forms of field defect can be explained on the basis of a lesion starting 
somewhere in the penpheiy of the optic nerve A diffuse lesion affect- 
ing the entire circumference of the nerve wmuld produce concentric 
peripheral contraction of the visual field If the lesion were in the 
foraminal or the intracranial portion of the nerve, the cecocentral area 
of the field would be involved late, owing to the axial location of the 
papillomacular bundle A defect of type 1 would consequently be 
expected as a result of a lesion in the posterior portion of the neive 
If, how^ever, the lesion were located near the papilla, where the papillo- 
macular bundle has a peripheral location, a diffuse perineural lesion would 
pioduce a cecocentral scotoma in addition to the peripheral contraction 
Isolated cecocentral scotoma, nasal steps and combinations of these two 
defects wmuld result from a lesion in the anterior portion of the nerve 
involving the papillomacular bundle, the fibers contiguous to it or both 
Other localized defects in the visual fields would result from a more 
or less circumscribed lesion in either the anterior or the posterioi part 
of the optic nerve 

It IS difficult to explain the peculiar and almost characteristic simi- 
larity of the defects in the fields of the two eyes in cases of primary 
atrophy As already pointed out, altitudinal and bitemporal defects 
ma}' possibly be due to a lesion starting in the chiasm, but to explain 
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the gieat majority of these defects it appears necessary to assume that 
similar lesions are present in the two optic neives 

The obseivation that field defects for coloied and for small white 
objects may either regress or completely disappear aigties m favoi of 
Stargardt’s conclusion that the piimary lesion m cases of syphilitic 
atiophy of the optic neive is a peripheral and inteistitial neuiitis and 
that the actual degeneration of the nerve fibers is secondaiy to this 
inflammatoiy change If antisyphilitic theiapy can be instituted befoie 
the nerve fibers are damaged beyond lepair, theie is reasonable hope 
that the peripheral and interstitial neuritis may be conti oiled and vision 
and field defects cleai Avithout permanent damage This is in line with 
Moore’s contention that antisyphilitic therapy in cases of atrophy of 
the optic neive offers hope only when instituted befoie vision has fallen 
to any gieat degree 

SUMMARY 

The field defects in a gioup of 56 patients with piimaiy syphilitic 
atrophy of the optic neive were of four separate types (1) con- 
centric conti action of the peiipheial field associated with late loss 
of vision, (2) sector-shaped, or nerve bundle, defects, with which loss 
of vision might be eaily or late, depending on the involvement of the 
papillomaculai bundle, (3) cential or cecocential scotoma with noimal 
peiipheral fields, associated with early loss of visual acuit}’' and (4) 
cential or cecocential scotoma with defects in the peiipheial fields, also 
associated with eaily loss of vision 

Central or cecocentral scotoma was found m 53 per cent of cases 
of primal y atrophy of the optic nerve 

A sepal ate group of neui osyphilitic patients showed defects in the 
visual fields and noimal optic neives A study of these patients and of 
patients with frank syphilitic atrophy of the optic neive indicates that 
perimetiic changes may antedate either visual failure or palloi of the 
disk in the development of syphilitic atrophy of the optic nerve 

Homonymous defects in the visual fields when pi esent in patients with 
neurosyphihs appear to be dependent on such factois as ceiebral tiauma 
and ai teriosclerosis with vascular accident, rather than on syphilitic 
involvement of the optic tracts or ladiations 

The defects m the visual fields in cases of syphilitic optic neuiitis 
may simulate the changes in cases of pi unary syphilitic atrophy There 
IS usually a tendency to almost complete lecoveiy, nith no residuum 
other than enlaigement of the bluidspot or a minor peripheral defect 
The clinical evidence from these studies indicates that the site of 
the lesion lesponsible for syphilitic atrophy of the optic nene and 
Msual field defects lies in the optic nene rather than in the chiasm or 
posterior to it and is probably a peiipheral and interstitial neuritis asso- 
ciated with secondary degeneration of the nerve fibers 



CANCER OF THE EYELIDS, CONJUNCTIVA 
AND CORNEA 

II SQUAMOUS CELL EPITHELIOMA 
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The put pose of this leport is to emphasize the importance of 
squamous cell epithelioma of the eyelids, conjunctiva and cornea The 
mateiial is taken from a senes of 464 cases ^ of carcinoma of all types 
which involved the eyelids and the conjunctiva A few cases of squamous 
cell epithelioma of the cornea aie included 

Histologic examination was perfoimed m all cases except those m 
which treatment consisted entirely of radium theiapy and in which, 
consequently, biopsy was not performed As the basis for the histologic 
portion of the study, 230 cases were chosen In 59, or approximately 
25 per cent of the histologic material, the growths were squamous cell 
epitheliomas Basal cell epithelioma and mixed basal cell and squamous 
cell epithelioma composed 75 per cent of the 230 tumors and have been 
considered elsewhere - 

OCCURRENCE 

Squamous cell epithelioma may involve any portion of the eyelids, 
conjunctiva oi coinea The area most frequently involved is the lower 
eyelid (fig 1) All types of epithelioma occur more often on the lower 
lid than elsewhere about the eye, but squamous cell lesions occur less 
fiequently on the lower eyelid than do any othei types of epithelioma 

(fig 1) 

The distribution of squamous cell lesions about the eye differs from 
that of other types of epithelioma in that the conjunctival surfaces are 

The author is now residing in Hartford, Conn 

Abridgment of a thesis submitted to the faculty of the Graduate School of 
the University of Minnesota in partial fulfilment of the requirements for the 
degree of Master of Science in Ophthalmology 

1 Birge, H L Epithelioma of the Eyelids, Coniunctiva and Cornea, thesis 
submitted to the faculty of the Graduate School of the University of Minnesota, 
1937 

2 Birge, H L Cancer of the Eyelids I Basal Cell and Mixed Basal Cell 
and Squamous Cell Epithelioma, Arch Ophth 19 700-708 (May) 1938 
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so fieqiiently involved (fig 1) Approximate^ 37 per cent of the 
squamous cell lesions in this senes were removed from the conjunctiva, 
the coinea oi the junction of the conjunctiva and the cornea, the limbus 
In approximately 20 per cent of the cases of squamous cell epitheli- 
oma in which the histologic giade of malignancy was determined the 
lesion occurred on the conjunctival suiface of a hd or the globe The 
coineal limbus was involved m slightly moie than 10 pei cent of the cases 
The cornea alone was involved by squamous cell lesions m appioxi- 
mately 5 per cent of this gioup Piimary corneal malignant growths 
aie rare, and cases of this soit vill be dealt with in detail subsequently 



Fig 1 — Chart showing the relative frequency of the situation of the various 
types of epithelioma of the eyelids and adnexa in a senes of 230 cases 

HISTOLOGIC GRADE OF MALIGNANCY 

The pathologic material was graded according to Broders’ method 
(table 1) In this series squamous cell lesions of grades 2 and 3 occurred 
nuost frequently The most highly malignant lesions, those of grade 4 
were least common 

ETIOLOGY 

Squamous cell epithelioma is known to occur frequently at the junc- 
tion of two different types of epithelium ® There are two places about 

3 Benedict, W L , and Knight-Asbury, ]M The Treatment of Malignant 
Lesions of the Eyelids, New York State J Med 29 675-677 (June 1) 1929 
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the eye where the epithelium undergoes a change in type One is at the 
junction of the conjunctiva and the skin of the eyelid, the other, at 
the junction of the conjunctiva and the cornea 

A factoi of considerable importance in the causation of epitheliomas 
in geneial is chronic irritation In this group the squamous cell lesions 
weie associated with a history of chiomc irritation and trauma in 
nearly the same percentage of cases as were othei types of epithelioma 
leviewed in the entire series^ Of the patients with squamous cell epi- 
thelioma, 32 2 per cent gave a histoiy which supported the belief that 
the lesion arose as a lesult of chronic iriitation or trauma Among the 
factors listed as being associated with the development of a squamous 
cell lesion weie warts, moles and chalazions Some patients stated that 
squeezing a pimple on a lid resulted in the giowth Others stated 


Table 1 — Giade and Situation About the Eye of Fiffy-Niue Squanious 

Cell Epitheliomas 



Con 



Outer 

Inner 





3UDC 



Can 

Can 

Upper 

Lower 


Grade 

tiva 

Cornea 

Limbus 

thus 

thus 

Lid 

Lid 

Total 

1 

1 


2 


1 

1 

3 

S 

2 

6 

1 

4 


3 

3 

4 

21 

8 

1 

2 


4 

2 

3 

G 

18 

i 

2 





2 

2 

6 

Not graded 

1 




2 

1 

2 

6 

Total m various situations 

11 

3 

6 

4 

S 

10 

17 

59 


that being hit in the eye with a cow s tail oi getting the lid scratched 
by a thoin or a finger nail led to the occurience of the growth One 
man was struck by lightning, and shortly thereafter a tumor of the eye- 
lids dei eloped A few felt that piessure of long standing exeited by 
glasses on the side of the nose caused the lesion Chiomc blepharitis 
or meibomitis of long standing was associated with squamous cell epi- 
thelioma of the eyelids in 1 case 

Correlation did not occur betrveen the type of chiomc iiritation and 
the type oi giade of epithelioma Most of the men were fanners and 
weie exposed only^ to the elements Lane ^ and Kennaway ® have dealt 
with the occuiience of malignant lesions of the lids in workers exposed 
to carcinogenic agents, such as pitch and tar Apparently cancer of the 
evelids develops less fiequently in rvorkers who come in contact with 
caicinogenic agents than in peisons exposed to the ordinary types of 

4 Lane, L A An Occupational Study of Cancer of the Eye and Adnexa, 
Surg, Gjnec & Obst 64 458-464 (Feb 15) 1937 

5 Kennaway, E L The Anatomical Distribution of the Occupational 
Cancers, J Indust Hyg 7 69-93 (Feb ) 1925 



BIRGE-SQUAMOUS CELL EPITHELIOMA 


257 


chionic irritation and trauma of every da}^ life This should not mini- 
mize the importance of tar and allied chemicals as carcinogenic agents 
but merely shows that in a group of patients in whom malignant growths 
of the eye and eyelids developed many othei types of nutation were 
present 

Inadequate tieatment of a benign lesion of the eyelids may have a 
bearing on the development of a malignant giowth Many of the patients 
in this senes had been tieated with various salves, roentgen irradiation 
and the electiic needle befoie the growths were excised Tieatment that 
does not completely destioy a lesion produces a reaction of inflamma- 
tion in the lesion which may be a caicmogenic factor if continued long 
enough Chalazions which have become malignant under treatment 
have been repoited® It does no harm to take specimens foi biopsy 
from recuirent chalazions Sometimes the first sign of lecurrence of 
such tumors is metastasis to the parotid or submaxillaiy glands ‘ 

Age IS an etiologic factor m squamous cell epithelioma, as it is in 
all types of malignant growths Most of the squamous cell lesions in 
this senes occuired in the fifth decade of life, one decade earlier than 
that in which the basal cell lesions occurred ^ The youngest person in 
this series to have a squamous cell epithelioma was a girl 3l4 yeais 
of age None of the other types of epithelioma occurred at as young 
an age 

Sex also may be an etiologic factor m squamous cell lesions Of the 
patients who had such lesions, 76 pei cent were men 

TREATMENT 

Treatment in the 53 cases of squamous cell epithelioma reviewed 
heie m which the malignancy of the growths was graded was about 
equally divided between surgical opeiation alone and opeiation in com- 
bination with irradiation (table 2) None of the cases in which treat- 
ment consisted of irradiation alone is considered Treatment of lesions 
of the eyelids by ii radiation alone usually means that treatment is given 
without knowledge of the pathologic diagnosis 

The surgical measures employed weie excision, cautei ization, fi- 
guration and plastic lepair, as indicated In 1 case only was simple 

6 DeJean, C , Harant, and Vernieres Pseudc-tumeur recidivant de la 
paupiere a cellules geantes sarcoplasmiques, Arch Soc d sc med et biol de 
Alontpelher 15 240-244 (May) 1934, abstracted, Am J Cancer 24 167 (Ma\) 
1935 Kiewe, P Ueber eine rezidn lerende, unter dem Bilde eines Chalazions 
auftretende Geschwulst der Lider (Zur Frage ernes entzundlichen Pseudotumors 
der Lider), Acta ophth 13 139-149, 1935 

7 Hagedoorn, A Adenocarcinoma of a Meibomian Gland Arch Oohtb 

12 850-867 (Dec ) 1934 ^ 
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enucleation lequired, that was a case of a malignant lesion of the limbus, 
grade 2 Exenteration of the contents of the orbit was required with 
increasing frequency as the histologic grade of malignancy increased 
(table 2) Exenteration was perfoimed in 25 pel cent moie cases in 
which the lesions weie of grade 3 than m cases m which they were of 
grade 2, and exenteration was peifoimed m 60 per cent moie cases 
m which the lesions weie of grade 4 than in cases in which they were 
of grade 3 

RESULTS 

The malignancy of squamous cell epitheliomas as a gioiip, judged 
by the peicentage of mortality, is gi eater than that of any or of all other 


Table 2 — Behavioi of Squamous Cell Epxthehomcs on the Basis of 

Histologic Grading 
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types of epithelioma (except melanotic epithelioma) found on the eye 
or the adnexa The coi relation between the clinical behavior and the 
grade of histologic malignancy was close in the series reviewed here 
All squamous cell lesions are not of equal malignancy A follow-up 
study of patients, in some instances for moie than fifteen years, demon- 
strated that the histologic grading of the malignancy bears a close rela- 
tion to the clinical couise over a peiiod of years 

Squamous cell lesions of grade 1 of the eye or eyelids did not cause 
any deaths in this series, or the loss of any eyes There weie no recur- 
rences after treatment, nor was there invasion into the orbit Cuie was 
effected in all cases by suigical excision (table 2) 

Squamous cell lesions of grade 2 were the most frequent type of 
lesion in this series (table 1) They caused loss of the affected eye in 
25 pel cent of the cases and were responsible for the death of 15 per 
cent of the persons affected Recurrences were frequent, and invasion 
of the orbit occurred in 30 per cent of the cases (table 2) 
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Squamous cell lesions of giade 3 were next in frequency of occui- 
rence (table 2) They caused loss of the affected eye in 53 per cent of 
the cases and death m 46 per cent There were lecurrences m nearly 
all cases following all types of treatment This includes cases in which 
treatment consisted of macceptable remedies as well as those m which 
treatment was surgical Apparently, satisfactory initial treatment of 
lesions of grade 3 must be more vigorous In 60 per cent of these 
cases the growth invaded the orbit In 40 pei cent, exenteration of the 
contents of the orbit was lequiied 

Squamous cell lesions of giade 4 of the eye oi adnexa occuiied 
with least frequency of all grades of epithelioma (table 1 ) , yet this 
type of lesion accounted for more deaths than did lesions of giade 2 
Theie was invasion of the orbit in every case, followed by exenteration, 
and 111 80 per cent of the cases the lesion proved fatal (table 2) 

The behavioi of lesions of grade 4 in no way resembled that of 
lesions of grade 1 (fig 2) None of the persons with lesions of grade 4 
survived five yeais, although 75 per cent weie living thiee years aftei 
treatment at the clinic (table 3) Pei sons with lesions of grade 3 dem- 
onstrated the same peicentage of survival aftei three years as did those 
who had lesions of grade 4 After the first ten yeais, 100 pei cent of 
persons who had lesions of giade 3 were fiee from the effects of car- 
cinoma This fact may be due to the small number of cases, as it 
probably is, but it supports the idea that if a pei sou who has a malig- 
nant lesion survives ten yeais his chances of dying of cancer aie mate- 
iially reduced 

When the peiiod of suivival of persons who have lesions of grade 2 
is consideied, it is seen that a i datively high percentage survived five 
yeais or more (table 3), but that during the next five years many 
persons succumbed to the effects of the epithelioma The majority of 
patients in this group died in the second five yeais None of the patients 
who had squamous cell growths of giade 2 lived fifteen \ears, those 
with malignant giowths of giade 3 pioved an exception (fig 2) 

While the suivival periods of persons with lesions of various giades 
of malignancy yield some interesting figures, a more giaphic picture of 
the 1 dative malignancy of the various giades is obtained from figure 3 
This graph is based on the data m table 2 and, in addition, shows 
the malignancy of the other types of epithelioma, namely, basal cell 
epithelioma and mixed basal cell and squamous cell epithelioma of the 
e>e or eyelids It is easy to see that (fig 3) although squamous cell 
epithelioma may be nioie malignant than all othei t}pes of epithelioma 
about the e>e (except melanotic epithelioma) this evidence of greater 
mallgnanc^ is due to the beliaMor of growths of grades 3 and 4 



Table 3 — Sui-vival Peuod of Poficufs with Squamous Cell Epithelioma on the 

Basis of Histologic Giading 
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Fig 2 — Chart showing the percentage of three, five, ten and fifteen year cures 
of epitheliomas of the eyelids, conjunctiva and cornea of various grades and types 
in a series of 230 cases a, percentage of cures in cases of squamous cell 
epithelioma of grade 1 , h, in cases of basal and squamous cell epithelioma , c, in 
cases of squamous cell epithelioma of grade 3 , cf, in cases of basal cell epithelioma , 
c, m cases of squamous cell epithelioma of grade 2, and f, in cases of squamous 
cell epithelioma of grade 4 Birge ^ ~ 
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COMMENT 

Epitheliomas of the eyelids compose probably fiom 3 to 5 per cent® 
of the epitheliomas which occur on the body in general Of these, 
roughly 25 per cent aie of the squamous cell variety The squamous 
cell epitheliomas that account for the gieatest moitality are those 
graded 3 and 4, and these make up slightly less than 50 per cent of all 
the squamous cell epitheliomas of the eye and the eyelid. In order to 
1 educe the mortality from squamous cell epithelioma, attention must be 
centered on the lesions of giades 3 and 4, which are not often seen 
Even with the most vigorous treatment, namely, exenteration, few of 
the highly malignant lesions (table 3) allow a peison to survive long 
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Fig 3— Chart showing the relative malignancy of graded squamous cell 
epitheliomas and other epitheliomas found on the eyelids and external coverings of 
the eyeball in a senes of 230 pathologically classified tumors The diagonal lines 
indicate the number of patients who died of cancer of the e 3 'e, the solid area, 
those who became blind as a result of the lesion of the ej e, and the crossed lines, 
those who underwent exenteration 


It would seem that eaiher exenteration of growths graded 3 and 4 
might oftei a means of piolonging the life of persons affected 

Piimaiily, in all cases in which a tumor of the eye or e 3 '-ehds is 
suspected, histologic examination must be made Secondaiily, attention 

8 Geschickter, C F, and Koeliler, H P Ectodermal Tumors of the Skin, 
Am J Cancer 23 804-836 (April) 1935 Broders, A C Squamous-Cel! Epi- 
thelioma of the Skin, Ann Surg 73 141-100 (Feb) 1921 Nicolim, R C 
Cancer del parpado consideraciones sobre diagnostico, pronostico -v tratamiento, 
Semanamed 1 1630-1632 (June 6) 1935 , abstracted, Am J Cancer 28*634 fNo\ ) 
1936 ^ 
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must be paid to the situation of the tumor on the eye or the eyelids 
Lesions in certain places are attended by gi eater mortality and cause 
more blindness than lesions in other places This is evident from 
glancing at table 4 , regardless of histologic grade of malignancy, more 
deaths and moie blindness occurred from lesions of the upper lid 
Lesions situated at the inner canthus were neaily as dangeious as those 
on the uppei lid More exentei ations were done on lesions at the innei 
canthus than elsewhere, perhaps causing a slightly better gross result, 
m keeping with the more vigorous treatment 


Table 4 — Behavior of Squamous Cell Epitheliomas (Giaded) According to 
the Situation on the Eyelids 
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Table S — 

-Behavioi of Conjunctival, Conical and Limbic Squamous Cell 
Epithelioma on the Basis of Histologic Grading 


Number of 

Blind in 

Died of 


Patients 

Exenteration Affected Eye 

Ocular Cancer 

Situation of 


^ \ 1 V 

No of Per No of Per 

' No of Per 

Growth 

Total Traced 

Patients centage Patients centage 

Patients centage 

Conjunctiva 

11 11 

3 27 3 3 27 3 

2 181 

Limbus 

6 5 

1 20 0 2 40 0 

0 0 

Cornea 

3 3 

0 0 0 0 

0 0 


Any tumor about the eyelids is likely to prevent perfect closure of 
the lids and to subject the cornea to exposure and ulceration A lesion 
of the uppei lip is moie likely to cause keiatitis from exposuie than a 
lesion of the lowei lid Sometimes this factor has a bearing on the type 
of treatment chosen, for instance, if plastic lepaii is contemplated aftei 
excision ot part of the uppei lid, a repair must be done immediately, 
and this entails the risk of coveiing some malignant cells, should any 
remain, with healthy tissue 

Lesions of the outer canthus were lendeied exceptionally harmless 
b) excision (table 4) A lesion m this location is more easily com- 
pletely removed than a lesion at the inner canthus, which, perhaps, 
tends to invade the orbit more easily 

Lesions situated on the conjunctiva and cornea weie not as malig- 
nant as weie lesions of the upper lid oi innei canthus (tables 4 and 5) 
Corneal lesions, in fact, were as benign as weie lesions of the outer 
canthus 
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P 7 imaiy Comeal Epithelioma — Primary corneal epithelioma is of 
sufficient rarity to justify digression here a moment for more full 
discussion of the 3 cases included in table 5 These growths all involved 
the cornea primarily Each of them was associated with a pterygium 
Furthermore, in all 3 of the cases some sort of trauma had been inflicted 
in an attempt to remove the pterygium before the lesion occurred In 
2 of the cases the growth originated at the junction of the pterygium 
and the normal cornea, m the third, it appeared separated from the 
advancing edge of the pterygium by approximately 1 mm , so that it 
may have been connected with some small portion of the pterygium 
Malignant lesions of the cornea, when they occur, are usually of the 
squamous cell variety, because of the single layer of cuboidal epithelial 
cells that compose the outer epithelium of the cornea Sarcoma of the 
cornea has been reported ® and probably arises from the corneal stroma, 
which IS mesodermal m oi igm Melanosis of the cornea also may occur, 
secondary to melanotic tumor of the eye, a case has been reported by 
Schmidt m which the giowth occurred eight years after excision of a 
raelanosarcoma of the limbus 

The relation of these 3 cases of corneal squamous cell epithelioma 
to the trauma inflicted in an attempted removal of a pterygium is in 
keeping with the generally accepted idea that epitheliomas arise in many 
cases from chronic irritation 

Corneal squamous cell epitheliomas are generally relatively benign, 
m spite of the high grade of malignancy seen under the micioscope 
(table 1) In 1 of these cases the growth was graded 2, and in the 
other 2 the growths were graded 3, yet m none of them was blindness 
or death the result (table 5) 

Limbic Epithelioma — Squamous cell epitheliomas that arise at the 
corneal limbus appear to be less frequent than those on the bulbar or 
palpebral conjunctiva (table 1, fig 1), but they are more frequent than 
primary corneal epitheliomas The growths were all graded eithei 1 
or 2, and while none of the 5 patients who were traced died, an eye 
was lost in 40 per cent (table 5) Typical limbic epitheliomas are 
shown m figure 4 a and b The growth m figure 4 a probably repre- 
sents a secondary involvement of the limbus, while that in figure 4 b 
lepresents a growth which may have been a primary hmbic epithelioma 

9 Gastew, A A , and Werpoukhowskj', !^r M Sarcome de la cornee, Ann 
d'ocul 172 587-595 (July) 1935 

10 Schmidt, R Isolierte Melanosis corneae, 8 Jahrc nach Exzision eines 
ohcrflichhchcn Melanosarkoms am Hornhauthmbus. Khn Monatsbl f Augcnh 93 
164-170, 1934 
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Epitheliomas in this legion usually are fed by rather large vessels 
and tend to grow rapidly Often they are thought to be caused by injury 
The discomfort of the sensation of the foreign body makes the patient 
seek eaily consultation, and consequently malignant lesions in this region 
are likely to be seen early 

Conjunctival Epithelioma — The conjunctiva of the globe or lids is 
frequently involved by squamous cell epithelioma In this series less 
blindness was caused by lesions of the conjunctiva than by lesions at 
the limbus Conjunctival lesions, however, caused a higher percentage 
of deaths than did lesions of the lower lid, the outer canthus oi the 
cornea 

In this series none of the conjunctival lesions was of the basal cell 
type Mazzi,^- however, has reported a rare case of basal cell epitheli- 
oma on the conjunctiva of each eye Lopes de Andrade reported 
bilateral squamous cell epithelioma of the conjunctiva, but in none of 
the cases in this series did the growth occur bilaterally 

Conjunctival squamous cell epitheliomas aie shown in figuie 4 c 
and d Lesions of the conjunctiva may be highly malignant, and it is 
important to have a histologic estimation of the malignancy before 
making a final decision as to the method of tieatment 

Recuiience and Metastasis — Recurrences aftei treatment are com- 
mon with all types of caicinoma of the eye and eyelids Several factors 
probably contribute to this fact Among them is the desire to save the 
eye and at the same time to cure the lesion This tends to influence the 
clinician to choose the minimal treatment rather than a safer method 
of removal of cancel, which may entail removal of the eye Another 
factoi influencing the frequency of lecurrence is the thought that many 
of the lesions are essentially benign and consequently do not need histo- 
logic examination Many of the patients m this series came m with 
recurrences after treatment by unacceptable methods, such as the use of 
salves, eschaiotics and out and out quack cancel “cures” 

In this group of cases more than 50 pei cent of the patients had 
recuriences aftei one or another form of treatment This percentage 
IS based on all patients who received any sort of tieatment after the 
cancer appeared Many of them were not seen at the clinic until com- 
paratively late Lesions of grade 3 had the greatest tendency to recui 
(table 2) 

11 Benedict, W L Epithelioma of the Limbus, S Chn North America 9 
813-822 (Aug) 1929 

12 Mazzi, L Epitelioma epibulbare bilaterale simmetrico. Arch di ottal 
41 260-273 (June-No\ ) 1934, abstracted, Am J Cancer 28 815 (Dec) 1936 

13 Lopes de Andrade, A fipitheliome bilateral du limbe sclero-corneen, Ann 
d’ocul 172 897-907 (Nov ) 1935 
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The greatest danger from lesions about the eyes is that of extension 
to the Dibit The majoiity of squamous cell lesions about the eyes diam 
into the 01 bit before the lymph nodes of the face or the neck are 
affected Lesions of the cornea or conjunctiva almost always extend 
into the orbit rather than down to the facial nodes 

Metastasis to the lymph nodes of lesions of the lower lids usually 
extends first to the submaxillary glands, and the metastatic growths 



Ftg 4 — Squamous cell epitheliomas a, b and c, squamous cell epithelioma of 
the conjunctiva and the corneal limbus, and d, a squamous cell epithelioma of the 
conjunctival surface of the tarsus and the upper lid 

are found undei the angle of the jaw The cervical nodes will not be 
affected eaily Lesions of the upper lid usually dram into the pre- 
auriculai nodes or into small nodes m the temporal region In this 
senes treatment of such metastatic growths consisted of ii radiation 
The greatei the malignancy, the greater is tlie chance of involvement 
of either the lymph nodes or the orbit, legardless of tieatment (table 2 ) 
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Of lesions of the squamous cell type about the eye, 30 pei cent of those 
of grade 2, 60 pei cent of those of grade 3 and 100 per cent of those 
of grade 4 invaded the orbit 

Blindness from squamous cell lesions of the eyelids, conjunctiva 
and cornea is directly proportional to the grade of malignancy (table 2) 
There is more blindness from squamous cell lesions as a whole and 
from individual grades of such lesions, except those of grade 1, than 
there is from any other type of epithelioma of the eye or eyelids 

The chance of saving the eye in the piesence of lesions of the eye 
and adnexa is about 50 per cent if the lesions are of grade 3 and zero if 
they are of grade 4 With basal cell lesions of this type, not considering 
the situation of the lesion on the lids, which is of considei able importance, 
theie IS generally about a 75 per cent chance of saving the eye 

The mortality rate of epidermoid carcinoma of the eyelids and con- 
junctiva in general is about 12 2 per cent,’- but this does not hold true 
of the individual grades of squamous cell epithelioma The correlation 
between the various giades of malignancy and the span of individual 
life is shown in figure 2 

While squamous cell epithelioma of grade 4 caused the death of 80 
per cent of the patients m this small senes and that of grade 3 caused 
the death of 46 7 per cent, there must have been many cases of 
epithelioma of a low giade of malignancy to give a general mortalit}’’ of 
12 2 per cent in 464 cases In the majority of cases growths of a low 
grade of malignancy do not prove fatal unless treatment is neglected, 
but the growths that persistently cause death are those of a high grade 
of malignancy (fig 3) These are fatal regardless of treatment, and 
apparently the best way of reducing the mortality from them is by earlier 
and more extensive treatment 

Most carcinomas develop over a long period,’^ during which there 
is plenty of opportunity for treatment Simmons expressed the belief 
that the frequent recurrence of cutaneous cancer is due to failure to 
excise enough tissue around the lesion and failure otherwise to follow 
recognized principles of surgical technic Belgeri’® stated that inade- 
quate local treatment causes loss of valuable time and plays havoc with 
the prognosis Although these statements are true in some instances, 
there is another more important fact Most of the malignant growths 

14 (a) Figi, F A Epithelioma of the Lower Lip Results of Treatment, 

Surg.Gynec & Obst 59 810-819 (Nov) 1934 (b) Birgei (c) Benedict 

15 Simmons, H T Surgery in the Treatment of Primary Skin Carcinoma, 
Lancet 2 938-940 (Oct 26) 1935 

16 Belgeri, F Tumores mahgnos del aparato visual su diagnostico y su 
tratamiento, Semana med 1 1048-1055 (April 11) 1935, abstracted, Am J Cancer 
28 814 (Dec ) 1936 
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around the eyelids that cause either blindness or death are those of a 
high grade of malignancy or those of which treatment has been greatly 
neglected 

Carcinoma about the eyelids can be cured in most cases if lemoval 
is effected early enough The eyelids are constantly in view Yet the 
average duration of most of the lesions when the patients seek treat- 
ment is well over a year, Figi^^® reported that the average duration 
of lesions of the lips before the patient comes for treatment is twenty- 
eight and three tenths months MacCarty has shown that the average 
size of surgically excised malignant growths has not diminished in the 
past fourteen years It is entirely possible that removal of all tumors 
of the eyelids, benign or malignant, when first seen, would reduce the 
amount of blindness and the moitahty from carcinoma of the eyelids 

REPORT OF CASES 

Photomicrographs will not be reproduced here because the giading 
of squamous cell epitheliomas has been amply covered in the literature 
and the lesions on which this paper is based had the same cellular 
structure as have other squamous cell epitheliomas 

Case 1 — A man aged 57 had a growth on the right eye near the limbus 
measuring 6 by 3 by 2 mm , which involved the cornea (fig 4 a) It was excised 
and cauterized The histologic diagnosis was squamous cell epithelioma of grade 
1 Vision in the right eye before excision was 6/6 and m the left eye 6/5 Shortly 
afterward, reexamination showed the vision to be the same 

Case 2 — A man aged 59 came to the clinic because of a growth on the con- 
lunctiva of the left eye, near the limbus (fig 4 b) This had been noted six 
weeks before admission, and the condition had grown steadily worse Vision 
in the right eye was 6/20 and in the left eye 6/12 The mass was excised, 
and a histologic diagnosis of squamous cell epithelioma of grade 2 was made 
Over the course of a year the epithelioma was treated with 3,050 milligram hours 
of radium, the eye being screened by 2 mm of lead At the end of this time 
vision in the right eye was 6/12, and in the left eye 6/10 

Case 3 — A man aged 50 came to the clinic because of a small clear tumor 
on the inner side of the right cornea, which he had noticed ten years before his 
admission Six weeks before admission it had begun to grow (fig 4 c) A 
histologic diagnosis of squamous cell epithelioma of grade 2 was made The 
epithelioma was excised from the conjunctiva and cornea, fulguration was done, 
and the wound was left open One year later vision in the right eje was 6/10 
and m the left eye 6/7 

Case 4— A mass suddenlj de\ eloped in the right upper eyelid of a man aged 
25 (fig 4d) The mass had appeared one jear before he came to the clinic 
It had been opened as a c\st three times but had become progressively worse 
Radium w'as applied At the clinic, vision in the right eye was 6/6 and in the 

17 MacCartj, W C The Size of Operable Cancers (a Stud) of 7,179 
Specimens), Am J Cancer 17 25-33 (Jan) 1933 
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left eye 6/7 Histologic examination disclosed inflammatory tissue The mass 
recurred six months after the radium therapy and was removed, this time the 
histologic diagnosis was squamous cell epithelioma of grade 2 The growth was 
treated with 1,400 milligram hours of radium, a 1 5 mm lead filter being used 
Two months later a small tumor grew from the temporal side of the right upper 
eyelid It was excised, and 25 milligram hours of radium was given The histo- 
logic diagnosis was inflammatory tissue 

Three months after the foregoing excision, the tumor recurred and measured 
12 bj'' 18 mm Excision was done, and plasma cell infiltration of inflammatory 
tissue, with amyloid degeneration, was found Radium was again applied, 1,400 
milligram hours, and the eye was screened with a shield composed of 2 mm of lead 
and 1 5 mm of monel metal A 25 mg plaque, kept in motion thirty minutes, was 
applied 

Four months later another recurrence was noted, and 1,400 milligram hours 
of radium was applied, a shield of 2 mm of lead and 1 5 mm of monel metal 
being placed 2 5 cm from the right orbit A plaque of 25 mg was kept in motion 
for thirty minutes 

Six months elapsed, and then another ulcer, or a recurrence, developed, which 
was cauterized Histologic examination revealed that glands deep in the lid had 
a tendency to form squamous cell epithelioma 

Four months subsequent to this examination, or three years after the growth 
was first noticed, vision m the right eye was 6/6 and in the left eye 6/5 There 
was no sign of a new growth, and there was only moderate contraction of the right 
upper lid, with no adhesions or symblepharon The patient is still being followed 

Case 5 — A woman aged 53 came to the clinic because of a growth on the 
right upper eyelid (fig 5a) She had first noticed the growth five years before, 
it had varied in size from time to time For five months she had noticed a stinging 
sensation A pathologic diagnosis of squamous cell epithelioma of grade 2 was 
made The lesion was excised, and the skin flaps were drawn together 

Case 6 — A woman 51 years of age came to the clinic because she had had 
a tumor on the right upper eyelid for one year (fig 5 fc) It had broken down 
occasionally and had never healed There was no pain Vision in the right eye 
was 6/6 and in the left eye 6/6 The mass measured 1 by 1 by 0 5 cm and was 
ulcerated on the conjunctival surface It hung down over the pupillary area and 
obstructed vision It was excised under local anesthesia and was found to be 
"squamous cell epithelioma of grade 3 Treatment consisted of 1,112 milligram 
hours of radium and the placement of three needles m the skin, equaling 1,040 
milligram hours of radium 

Six years later the growth recurred and was excised so widely that the lids 
had to be sutured in an attempt to save the eye This time the growth was a 
mixed squamous cell epithelioma ^arili*''an adenocarcinoma of grade 4 Radium, 
2,400 milligram hourj^ w^^pplied, a shield composed of 2 mm of lead and 1 5 
mm of monel metqj being placed 2 5 cm from the right upper lid 

Case 7 — A r^an 44 years of age had had a growth on the left upper lid 
for three jears (fig fie) It had gradually increased in size He had been given 
treatment wUfi radium after two years When he was seen at the clinic, vision 
in his right Vye was 6/15 and in his left eye 3/60 There was osseous involvement, 
.md the prestancular and submaxillary glands were enlarged Exenteration was 
done, and the^malignancy of the squamous cell epithelioma was graded 3 Radium 





270 


ARCHIVES OF OPHTHALMOLOGY 


cases in this series The malignancy of most of the lesions in the entire 
series was eithei of grade 2 oi grade 3 on the basis of histologic examina- 
tion Chronic irritation oi trauma was an etiologic factor in 32 2 per 
cent of the cases 

There was close coi relation between the clinical behavioi over a 
period of fifteen years and the grade of malignancy Lesions of giade 1 
did not cause death or loss of an affected eye Lesions of grade 2 
caused loss of the affected eye in 25 per cent of cases and death in 15 
per cent Lesions of grade 3 caused loss of the affected eye in 53 pei 
cent of cases and death in 46 per cent Lesions of grade 4 caused loss 
of the affected eye in all cases and death in 80 per cent 

The situation of the lesion about the eye or eyelids is of consideiable 
importance, judged by the related percentage of mortality and blind- 
ness Recurrences were frequent in this series The average mortality 
of all types of epithelioma of the eye and eyelids was about 12 per cent 
Mortality and blindness were directly proportional to the histologic grade 
of malignancy Lesions of grades 3 and 4 were responsible for the 
largest part of the mortality and blindness 

Given (1) early recognition of the grade of malignancy and (2) 
treatment proportional with the grade of malignancy, carcinomas about 
the eye should carry low mortality 



TREATMENT OF STAPHYLOCOCCIC CONJUNCTIVITIS 
WITH STAPHYLOCOCCUS TOXOID 

PRELIMINARY NOTE 
PHILLIPS THYGESON, MD 

NEW YORK 

In a previous communication^ toxin-producing staphylococci were 
brought forward as an important cause of chronic catarrhal conjuncti- 
vitis Characteristic of conjunctivitis believed to be staphylococcic is 
the failure of locally applied antiseptics to heal it or to rid the eye of 
the offending bacteria This failure is believed to be related to the 
predilection of staphylococci for the skin and glands of the margins 
of the lids , here the bacteria are protected from the action of antiseptics 
and are able to reinfect the conjunctiva 

In view of the efficacy of immunization with staphylococcus toxin in 
protecting rabbits against instillations of toxin which would produce 
severe conjunctivitis m normal rabbits/ an attempt has been made to 
obtain healing in human beings with conjunctivitis by immunization 
Although good results with crude toxin have been reported by Burky/ 
toxoid was employed in the present study because of its greater safety 
and availability The Lederle Laboratories made available a supply 
which, according to the report of Blair and Hallman,^ could be expected 
to produce a notable rise in the antitoxin titer after a single course 

The present report records the results obtained in the treatment 
of 57 patients with conjunctivitis harboring staphylococci the toxm- 
producmg ability of which was either tested on the rabbit conjunctiva 
or presumed from associated presumptive tests No other possible etio- 
logic factor could be found in 46 of the patients, of the remaining 11, 
3 had a conjunctival eosmophilia suggesting an associated allergy, 5 had 
mild acne rosacea and 3 had cicatricial trachoma of questionable activity 
In order to minimize as far as possible the factor of spontaneous heal- 
ing, only persons were chosen whose conjunctivitis had resisted local 

From the Department of Ophthalmolog}% College of Physicians and Surgeons, 
Columbia Uni\ersit\, and the Institute of Ophthalmolog\% Presbjterian Hospital 

1 Thjgeson, P Bacterial Factors in Chronic Catarrhal Conjunctnitis 
Role of Toxm-Forniing Stapln lococci, Arch Ophth 18 373 (Sept) 1937 Allen 
J Am T Ophth 20.1025, 1937 

2 Burk\, EL Am J Ophth 19 841, 1936 

3 Blair, J E, and Hallman, F A Proc Soc Exper Biol & Med 34 
637, 1936 



Results of Toxoid Thaapy in the Tieatment of Staphyloeoccic Conjunctivitis 


Results of Toxoid Therapj 


Bactenologic 
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(Cultures 




Hemolytic 


at Last 




Staphylo 


Examina 

No 

Patient 

Type of Conjunctivitis 

coccus 

Clinical 

tion) 

37 

W V 

Chronic conjunctivitis (acne 

Aureus 

Healing 

— 

rosacea) 


Healing 


33 

R H 

Chronic Leratoconjunetivitis 

Aureus 

— 

78 

J P 

Chronic keratoconjunctivitis 

Aureus 

Healing 

— 

la 

A 0 

Chronic blepharoconjunctivitis 

Aureus 

Healinfc 

— 


■with ulcers 


Healing 


2a 

A M 

Chronic blepharoconjunctn itis 

Aureus 

— 


■with ulcers (10 yr ) 


Healing 


3a 

J L 

Chronic blepharoconjunctivitis 

Aureus 

— 

1 

H E S 

Chronic keratoconjunctivitis 

Albus 

Healing 

+ 

28 

G A 

Trachoma III IV 

Aureus 

Healing 

+ 

372 

J S 

Chronic catarrhal conjunctivitis 

4urcus 

Healing 

+ 

420 

S R 

Chronic blepharoconjunctivitis 

Aureus 

Healing 

+ 

506 

R K 

Chronic blepharoconjunctivitis 

Aureus 

Healing 

+ 

9 

E H J 

Chronic conjunctivitis with 

Albus 

Healing 

No record 



meibomitis 



No record 

43 

E 6 

Chronic conjunctivitis with 

Aureus 

Healing 



recurrent styes 


Healing, recur 


25 

P T W 

Chronic blepharoconjunctivitis 

Aureus 

+ 





rcnce, healing 

— 

216 

M R 

Chrome blepharoconjunetiv itis 

Aureus 

Healing, recur 

— 




rence, healing 

+ 

6 

B K 

Chronic blepharoconjunctivitis 

Aureus 

Healing, recur 






rence, healing 

“f- 

18 

J P 

Chronic blepharoconjunctivitis 

Aureus 

Healing, recur 






rcnce, healing 
Healing, recur 


40 

P W 

Chronic keratoconjunctivitis 

Aureus 

-i 





rcnce, healing 

1 

55 

H R 

Chronic keratoconjunctivitis 

Aureus 

Healing, recur 

+ 



with styes 


rcnce, healing 


538 

H M 

Chronic keratoconjunctivitis 

Aureus 

Healing recur 

+ 





rence, healing 

4- 

622 

R E 

Chronic keratoconjunctivitis 

Aureus 

Healing, recur 

+ 





rence, healing 
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37 

E R 

Chronic catarrhal conjunctivitis 

Aureus 

Improvement 

— - 

39 

M H 

Chronic catarrhal conjunctivitis 

Albus 

Improvement 

— 

56 

J H 

Chronic blepharoconjunctivitis 

Aureus 

Improvement 

— 

69 

G B 

Chronic catarrhai conjunctivitis 

Albus 

Improvement 

— 

61 

R B 

Chronic catarrhal conjunctivitis 

Albus 

Improvement 

— 

70 

J B 

Chronic catarrhal conjunctivitis 

Aureus 

Improvement 

— 

94 

J K 

Chronic catarrhal conjunctivitis 

Albus 

Improvement 

~ 

105 

D R 

Chronic blepharoconjunctivitis 

Aureus 

Improvement 

— 

107 

LAW 

Chronic blepharoconjunctivitis 

Albus 

Improvement 

— 

244 

C D 

Chronic blepharoconjunctivitis 

Aureus 

Improvement 

— 

250 

R G 

Chronic blepharoconjunctivitis 

Aureus 

Improvement 

— 

286 

J D 

Chronic keratoconjunctivitis 

Aureus 

Improvement 

— 



(acne rosacea and seborrheic 
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4 

S N 

Chronic catarrhal conjunctivitis 

Aureus 

Improvement 

4* 

23 

G M A 

Chronic catarrhal conjunctivitis 

Aureus 

Improvement 

4- 


H K 

(eosinophiha) 



54 

Chronic catarrhal conjunctivitis 

Aureus 

Improvement 

4- 

S3 

W L 

Chronic keratoconjunctivitis 

Albus 
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4- 

103 

J B 

Trachoma III and IV 

Aureus 

Improv ement 

4* 

239 

N M 

Chronic blepharoconjunctivitis 

Aureus 

Improvement 

4- 



(sycosis vulgaris) 
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E T 

Chronic catarrhal conjunctivitis 

Aureus 

Improvement 

4- 



with recurrent styes 



48 

M J 

Chronic catarrhal conjunctivitis 

Albus 

No improvement 

— 



(chalazia) 



52 

H 0 

Chronic catarrhal conjunctivitis 

Albus 

No improvement 

— 

72 

I K 

Chrome keratoconjunctivitis 

Aureus 

No improvement 

— 

St 

B S 

Chronic catarrhal conjunctivitis 

Aureus 

No improvement 

— 

135 

P M 

Chronic keratoconjunctivitis 

Albus 

No improvement 

— 

11 

I G 

Chronic catarrhal conjunctivitis 

Albus 

No improvement 

4~ 



(acne rosacea) 



19 

M S 

Chronic blepharoconjunctivitis 

Aureus 

No improvement 

4- 



(sycosis vulgaris) 



21 

R S 

Chrome conjunctivitis (acne 

Aureus 

No improvement 

4- 



rosacea) 



112 

H W 

Chronic catarrhal conjunctivitis 

Aureus 

No improvement 

4- 

119 

D H 

CJhromc catarrhal conjunctivitis 

Aureus 

No improvement 

4- 



(sensitivity to drug) 



149 

E W 

Chrome blenharoconjunctivitis 
(eosinophilia) 

Chronic keratoconjunctiv itis 

Aureus 

No improvement 

4- 

271 

V S 

Aureus 

No improvement 

4- 

404 

M W 

Chronic blepharoconjunctivitis 

Albus 

No improvement 

4- 

486 

T P 

Trachoma III and IV 

Aureus 

No improvement 

4- 

494 

4 O H 

Chronic blepharoconjunctivitis 

Aureus 

No improvement 

4- 


M G 

Chrome blepharoconjunctivitis 

Albus 

No improvement 

4" 

152 

D G 

Chronic catarrhal conjunctivitis 

Albus 

No improvement 

No record 
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treatment not less than two months The majority of the patients had 
had conjunctivitis for over a year 

The toxoid was given biweekly, starting with an initial injection 
of 001 cc of dilution no 2 The dose was increased to a maximum 
of 1 cc in steps of 0 02, 0 04, 0 06, 0 08, 01, 02, 04, 0 6 and 0 8 cc 
In the few cases m which general reactions occurred, this schedule was 
modified Injections of less than 0 5 cc were given mtradermally, and 
the remainder were given subcutaneously In those cases m which 
noticeable improvement did not occur on completion of the series, injec- 
tions of 0 5 cc were continued at weekly interv^als for at least six 
weeks In all cases the same local treatment which had previously 
proved ineffective was continued 

The results of treatment are recorded m the table Healing occurred 
in 21 of the 57 patients, 19 showed clinical improvement, and the 
condition of 17 remained unchanged The cultures of 24 of the 57 
patients became negative There was a recurrence of symptoms after 
periods varying from four to six months m 8 of the 21 persons in whom 
clinical healing occurred In all of these the symptoms disappeared 
after a second course of toxoid therapy This recurrence was probably 
related to the fact that in 7 of the 8 patients some toxigenic staphylo- 
cocci were still present after healing The cultures of the 13 patients 
in whom healing occurred, and who have as yet had no recurrence, 
were negative after healing 

Before the favorable results are credited to the production of a 
specific resistance to staphylococcus exotoxin through the formation 
of antitoxin, the following factors must be considered (1) nonspecific 
protein effect, (2) spontaneous healing and (3) effect of local tieat- 
ment There seems to be no way of evaluating the first factor, but 
the second and third would appear to be of minor importance, since 
the senes included only persons noth conjunctivitis of long standing 
which had long resisted local treatment 

SUMMARV AND CONCLUSIONS 

A senes of 57 patients \vith conjunctivitis presumably due to toxi- 
genic staphylococci ivere treated by immunization with staphylococcus 
toxoid The conjunctnitis w^as of long standing and had resisted local 
treatment foi periods of not less than two months Tw’'ent}-one of 
the 57 patients show'ed healing, 19 showed clinical impro\ement and 
17 showed no improiement The cultures of onh 24 of the 57 patients 
became negatne after treatment Eight of the 21 patients in whom 
healing occurred had a recuirence of ‘^jmptoms, these disappeared after 
a second couise of toxoid therap} The recurrences appeared to be 
1 elated to the failure of treatment to eliminate the offending bacteria 
It IS behe\ed that the results obtained warrant further clinical trial of 
‘-taplnlococcus toxoid 



MANNITOL FERMENTATION AS AN INDICATOR OF 
CONJUNCTIVAL PATHOGENICITY OF 
STAPHYLOCOCCI 

PHILLIPS THYGESON, MD 

NEW YORK 

The recent reports of Burky,’- Th)'geson,“ Allen ® and O’Brien and 
Allen ^ indicate an inci easing recognition of the important role of toxin- 
producing staphylococci in conjunctival and corneal inflammations The 
common occurrence of saprophytic varieties of staphylococci on the 
margins of the lids and on the conjunctiva necessitates some test by 
which toxigenic strains may he recognized readily Any strain can be 
tested for its ability to elaborate a conjunctivitis-producmg toxin by a 
method which has been previously described," but this is a time- 
consuming and expensive procedure and not adapted to routine use 

Of the simple tests which have been shown to have some correlation 
with the production of toxin, the mannitol fermentation test appears 
to permit of widest application Overnight readings can be obtained 
on phenol red-mannitol agar plates inoculated directly from the con- 
junctiva, a distinct advantage over the coagulase and crystal violet 
agar tests which require secondary inoculations In a former study ® 
a correlation between the ability of staphylococci to ferment mannitol 
and their ability to produce a conjunctival toxin was found in only 
52 of 57 strains, or 91 2 per cent, and of 57 strains producing no con- 
junctival toxin, 9, or 15 7 per cent, fermented mannitol These tests, 
however, were made by the tube method, which subsequent work has 
shown to be less reliable than the plate method 

In the present study 196 strains of staphylococci from eyes with 
conjunctivitis were tested for ability to ferment mannitol and for ability 
to form a conjunctivitis-producing toxin The toxins were prepared 
according to the method of Leonard and Holm ® and tested on the 

From the Department of Ophthalmology, College of Physicians and Surgeons, 
Columbia University, and the Institute of Ophthalmology, Presbyterian Hospital 

1 Burky, E L Am J Ophth 19 841, 1936 

2 Thygeson, P Bacterial Factors in Chronic Catarrhal Conjunctivitis 
Role of the Toxm-Formmg Staphylococci, Arch Ophth 18 373 (Sept) 1937 

3 Allen, J H Am J Ophth 20 1025, 1937 

4 O'Brien. C S , and Allen, J H Am J Ophth 21 641, 1938 

5 Leonard, G F , and Holm, A J Immunol 29 209, 1935 
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conjunctiva of rabbits, as described in a previous report- The man- 
nitol fermentation test was carried out by strealang the culture on 
phenol red-manmtol agar (Difco) plates,® and the reaction was con- 
sidered positive if after incubation overnight the medium around the 
colonies had changed from pink to yellow Of the 92 strains which 
showed definite production of toxin, all but 1 fermented mannitol, and 
of the 104 nontoxigenic stiains, only 4 showed fermentation These 
results (a correlation of 97 4 per cent) compared favorably with those 
obtained with the coagulase test (considered by most workers to be 
the most reliable indicator of pathogenicity) for this series, all but 1 of 
86 strains tested giving positive reactions and all but 2 of 82 nontoxi- 
genic strains giving negative reactions (a correlation of 982 per cent) 

The mannitol fermentation test, as performed on phenol red- 
mannitol agar plates, would seem therefore to be a reliable indicator 
of probable conjunctival pathogenicity of staphylococci It is employed 
routinely in the studies on conjunctivitis now being conducted at the 
Vanderbilt Clinic 

6 This medium was called to my attention b> Mr George H Chapman, 
New York 



RECURRENT RETINAL AND VITREOUS HEMOR- 
RHAGES IN THE YOUNG — 

EALES’ DISEASE 

REPORT or TWO CASES 

R TOWNLEY PATON, MD 

NEW \ORK 

The fiist adequate description of lecurrmg retinal hemorrhages in 
young adults was given by Henry Eales in 1880 ^ In 1882 - he further 
summarized the characteristics of his earliei reported cases m a paper 
entitled “Primary Retinal Haemoirhage in Young Men ” His first 
impression was that all patients with this condition suffer from severe 
constipation and epistaxis He later elaborated on this theoiy in the 
following mannei 

From the absence of any evidence of anj of the \anous blood conditions 
known to cause haemorrhage, from the absence of albuminuria, diabetes, gout, 
syphilis, and of any high arterial tension, from the character of the haemorrhage, 
and from the evidence of local variations of circulation, and from the slow 
pulse, constipation, flushing of the face, headache, and pufflness and discolouration 
of the eyes, I am inclined to attribute this combination of conditions to a neurosis 
affecting both the circulatory organs and the digestive system, leading on the 
one hand to partial inhibition of the muscular movements of the bowels, and to 
a \aso-motor contraction of the vessels of the alimentary canal, with inhibition of 
its secretory functions, thereby causing dyspepsia, constipation, malnutrition, and 
on the other hand to a compensatory dilatation of the systemic capillaries, espe- 
cially those of the head, and, in these cases, of the retina, causing over-distention 
of the venous system and systemic capillaries, with liability to rupture on the 
occurrence of any intensifying cause Hence the headache, the epistaxis, the 
retinal haemorrhages, the tortuosity and fullness of the retinal vessels, and 
temporal artery 

It IS mteiesting to note that m Eales’ series of cases the left eye was 
most frequently affected He attiibuted this to the anatomic condition 
of the vessels , that is, the vessels going to the right side take a more 
circuitous course and do not have a diiect extension fiom the aortic 
arch Both factors favor a higher vascular tension on that side 

From the ophthalmologic service of the Manhattan Eye, Ear and Throat 
Hospital 

Read at the Seventh Congress of the Pan American Medical Association, 
Jan 20, 1938 

1 Eales, H Cases of Retinal Haemorrhage with Epistaxis and Constipa- 
tion, Birmingham M Rev 60 262-273, 1880 

2 Eales, H Primarv Retinal Haemorrhage in Young Men, Ophth Rev 
1 41, 1882 
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INCIDENCE 

This interesting observation concerning the incidence of the condition 
in the left eye is borne out by the numerous case repoits appearing m 
the literature ^ and by 5 cases which I obseived peisonally, in which the 
hemorrhages usually began in the left eye The right eye when 
involved does not as a rule show the same severity of the disease That 
this condition is rare may be deducted from a study of the literature 
and from my personal observation m the clinics of the Wilmer Ophthal- 
mological Institute and at the Manhattan Eye, Eai and Throat Hos- 
pital At the Manhattan Eye, Ear and Throat Hospital, where about 
29,000 persons with ophthalmic conditions are treated a year, only 6 
cases of typical Eales’ disease have been brought to my attention In 
all I have observed 12 cases of this rare condition Eales stated that 
he saw only 1 patient with the condition among 12,000 patients treated 
foi ocular diseases 

It IS generally agieed that the condition has a predilection foi the 
male sex,^ although many typical cases occuiring m young females have 
been repoited 

ONSET 

The hemorihages occui spontaneously and usually have an acute 
onset, not associated with exeition Some patients complain of a slight 
binning of their vision for a few days before the attack, which they 
usually attribute to autointoxication oi eyestiain The hemoirhages 
aie not i elated to hemoirhages elsewhere m the body, though epistaxis 
has been leported All the patients are in apparent good health, though 
some complain of a slightly depressed feeling, with sluggishness of 
the bowels oi sevei e constipation About the only ophthalmoscopic sign 
concerning which there seems to be a general agieement is that there 
is a noticeable distention of the veins at the time the hemorihages occur ° 

3 Davis, A E Recurrent Retinal Hemorrhage of Adolescence, Am J 
Ophtli 3 657, 1920 Kennedy, W A , and Wagencr, H P Recurrent Idiopathic 
Retinal Hemorrhages, Am J Ophth 17 S32, 1934 Kokott, W Klinische 
Untersuchungen uber die Aetiologie der jmemien rizidnicrenden Glaskorper- 
hamorrhagien, IClm Monatsbl f Augenh 94 327, 1935 Lowenstein, A Zur 
Khmk der Augentuberkulose Zur Frage des Ursprungs der rezidnierenden 
Glaskorpcr- und Netzhautbiutungen jugender Indniduen, ibid 95 458, 1935 

4 kfoore, R F IMedical Ophlhalmologj , London, J & A Churchill, 1925, 
p 243 ion Hippel, E Zur Frage der Pernascuhlis retinae (rccidi\icrende 
Glaskorperblutungen bei Jugendhchen), Arch f Ophth 134 121, 1935 Adams 
P H Discussion on the Significance of Retinal Haemorrhages, Tr Ophth 
Soc U Kingdom 42 216, 1922 

5 L\]e, T R \’'asciilar Diseases of the Retina, Proc Roj Soc Med 29 
391, 1936 PaMa. T L, and Dusscldorp, M Flcbitis j hemorrhagias de retina cn 
tiihcrculosns, Rc\ oto-neuro-oftal 8 7, 1933 
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In one of my own cases this distention was noticeable foi two years, 
and only after the last attack subsided did the veins begin to have a 
normal appearance During this two year inteival there had occurred 
at least eight attacks of hemorrhage m the vitreous, the vision being 
reduced to perception of hand movements at times The distention of 
the veins always appeared greatest just previous to an attack, though 
of course the fundus could not be studied at all times, owing to the 
severity of the hemorrhages 

TYPES or hemorrhages 

It may be roughly stated that hemorrhages in the retina and vitreous 
are the result of two chief causes an altered condition of the blood 
itself or a diseased condition of the walls of the blood vessels The 
hemorrhages seen in Eales’ disease are usually confined to the periphei) 
of the retina, being found only occasionally neai the disk, and then onl) 
around the largei venous tiunks In some cases retinal exudates have 
been present in addition Flame-shaped hemorihages are rarel)’’ seen 
although they may be present The fovea and macula aie neaily alwajs 
spared The hemorrhages usually extend anteriorly into the vitreous 
and in 1 case that I am leportmg they were entirely confined to the 
vitreous Though hemorrhages in the vitreous are usually profuse, often 
blotting out the entire vision, it is surprising how completely they will 
absorb, with a return of normal vision 

CAUSES OF HEMORRHAGES 

Hemorrhages in the retina or vitreous are always of traumatic, toxic 
or infective origin Probably the most difficult factor to be ruled out 
IS a focal infection, such as an infection of the teeth, tonsils or sinuses 
Syphilis, diabetes and cardiovascular lenal disease must also be com- 
pletely ruled out ® Hypothyroidism and hyperthyroidism, often asso- 
ciated with a calcium deficiency brought about by a diminished 
parathyroid secretion, have been fully discussed by Zentmayer,’’ Young ® 
and Jeandelize ® That this condition often occurs at the time of puberty 

6 Ellett, E C Sequels of Vitreous Hemorrhages, Am J Ophth 6 496, 
1923 Redding, L C Recurrent Hemorrhages into the Retina and Vitreous in 
Young Persons, Atlantic M J 27 640, 1924 Radcliffe, McC , and Young, C A 
Recurrent Hemorrhages m the Vitreous, Am J Ophth 6 496, 1923 

7 Zentmayer, W Recurrent Retinal Hemorrhages, Am J Ophth 3 652, 

1920 

8 Young, C A Recurrent Hemorrhages into the Retina and Vitreous 
Calcium Deficiency as Possible Cause, Tr Am Acad Ophth 34 191, 1929 

9 Jeandelize, P , Bretague, P , and Richard, G Hemorragies recidivantes 
du vitre et hyperthyroidie, Ann d’ocul 159 655, 1922 
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certainly suggests some endocrine imbalance No one, however, has 
offered an explanation of why recuirent hemorihages of this type occur 
most frequently m male patients 

Careful analysis of the blood invariabl)'' rules out the vaiious blood 
dyscrasias, such as pol3^C5^themia, pernicious anemia, leukemias and pri- 
mary anemias The lack of evidence of circulatory or tiophic dis- 
turbances elsewhere m the body can usually rule out Raynaud’s and 
Buerger’s disease in the absence of ophthalmoscopic changes such as 
have been described by Ballantyne and Michaelson and Cunningham 
It must be remembered that, as von Hippel pointed out, '‘cold feelings 
in the extremities, paresthesia, etc , are quite commonly found m healthy 
people and that the pulse of the dorsal artery of the foot is ver}'- often 
not easily palpable The most definite sign of thrombo-angentis is 
gangrene ” 

Local phlebitis of the walls of the vessels, as was made clear b} 
Coats many years ago and more recently by Finnoff and Reynolds,^^ 
Friedenwald and Verhoeff,^^ might cause hemoirhages The tubeicle 
bacillus has been found occasionally in the peripheral blood vessels of 
the e3'^e by Otori,^® Gilbert,^^ Stock and others, so that there can be 
no doubt as to what causes this phlebitis In man3^ of the observed 
cases the hemorrhages were brought about by a diapedesis and were 
not the result of gioss lupture of the walls of the vessels, for when 
the hemorrhages have absorbed no lesions can be seen Pathologic 
examination of such eyes has not been reported to m3'’ knowledge 

10 Marchesani, O Eine neue Auffassung- des Krankheitsbildes der sogenannten 
juvenilen rezidivierenden Glaskorperblutungen, Khn Wchnschr 13*993, 1934 

11 BalJant 3 '’ne, A J, and Michaelson, I C A Case of Perivasculitis Retinae 
Associated with fij’-mptoms of Cerebral Disease, Brit J Ophth 21 22, 1937 

12 Cunningham, J P Retinal Hemorrhages and Exudations in a Young 
Subject, Tr Ophth Soc U Kingdom 32 177, 1912 

13 Finnoff, W C, and Reynolds, E Jkl Clinical and Experimental Studies 
of the Spread of Tuberculosis in the Eye, Tr Am Acad Ophth 38 152, 1933 

14 Friedenwald, J S Patliologj* of the Eje, New York, The Macmillan 
Companj*, 1929, p 70 

15 Verhoeff, F H Histologic Observations m a Case of Localized Tuber- 
culosis Chorioretinitis, Arch Ophth 1 63 (Jan ) 1929 

16 Otori, K Pathologisch-anatomische mit expcriinentelle Untersuchungen 
zur Kenntnis der primaren Netzhauttuberkulose, Arch f Augenh 79 44, 1915 

17 Gilbert, W Ueber intra-okulare Tubcrkulosc, Munchcn med Wchnschr 
6 306, 1914 

18 Stock, W Wciteie Untersuchungen uber hamatogene Tuberkulose der 
Augen des Kaninchens, Ber u d Versamml d ophth Gesellsch 32 297, 1905 , 
Tuberkulose als Actiologie der chronischen Entzundungen des Auges, \rch f 
Ophth 66 1, 1907 
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COMPLICATIONS 

The commonest dangers associated with this condition are acute 
rises in tension, with ultimate loss of the eye, permanent opacities in 
the vitreous, partially destroying the sight , cataract , detachment of the 
retina, thrombosis, newly formed blood vessels,^® vascular veils, and 
various degrees of proliferating retinitis Perhaps one of the best 
descriptions of vascular growths in the vitreous accompanied by hemor- 
rhages IS given by Marple A case similar to one that I am about to 
present was first described, according to this article, by Coccius in 1859 
The patient was a woman aged 36 Marple also cited a similar case 
m a man aged 27, which was reported by Mauthner and Jaeger (1867) 
The most interesting thing to me, and something that I have noticed 
in my last case, is that there is a tendency for these vessels to disappear 
once the hemonhages cease, no matter how far forwaid the vessels may 
pioject into the vitreous 

PROGNOSIS 

Where vascularization of the vitreous occurs, the prognosis is not 
necessarily poor Often the vessels will lecede and even disappear if 
theie are no hemonhages over a period of years Vascularization of 
the vitieous has been reported even in older persons, with retention 
of normal acuity of vision (Flint and Han ington and GirO®*^) If 
the hemoirhages occur solely m the vitreous and there is no accom- 
panjnng retinitis, the prognosis, though guarded, seems to be fairly 
good with proper treatment Whenever the hemonhages are limited 
to the retina and theie has been an accompanying thrombosis, the piog- 
nosis IS bad 

TREATMENT 

While no one can definitely say that recurrent hemoirhages of non- 
specific origin may not occur in the vitreous of young adults, it is the 
consensus that the hemorrhages are a direct result of a tubeiculous proc- 
ess in the blood vessels Tieatment should be more or less empiiic and 
guided by common sense The importance of fresh air, lest, freedom 
from overstrain and a diet rich in vntamins has long been recognized as 
helpful That tuberculosis of the eye in one form or another may exist 
without any systemic infection is now generally admitted, however, 
this conclusion must be derived only after most careful and painstaking 
clinical and roentgenographic examinations of the patient have been 

19 (a) Flint, G, and Harrington, D New Vessel Formation in the Vitreous, 

Brit J Ophth 18 27, 1934 (6) Gin, D V Vascularisation of the Whole 

Vitreous in a Case of Hemorrhagic Retinitis with Retention of Normal Acuit> 
of Vision, ibid 18 24, 1934 

20 Marple, W B Contribution to the Pathology of V ascular Growth into 
the Vitreous, Tr Am Ophth Soc 9 254, 1901 
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made, for the treatment will depend somewhat on the results of these 
examinations For example, it is not necessary to send a patient with 
this or any other form of ocular tuberculosis to a sanatorium The 
patient should be hospitalized when the hemorrhages are most severe, 
for it IS only m the hospital that adequate local treatment can be given 
Local treatment consists of injections of saline solution, atropimzation, 
the use of ethylmorphme hydrochloride and hot applications after clot- 
ting of the blood has taken place Special procedures, such as roentgen 
irradiation, treatment with ultraviolet rays and autohemotherapy, can 
also be carried out best while the patient is under careful supervision 

There are many forms of treatment which have been suggested and 
tried with various measures of success Perhaps it would be well to 
mention a few of these — the administration of calcium lactate or calcium 
gluconate, the intravenous injection of vitamin C (cevitamic acid), 
the injection of snake venom, the use of the galvanic electric current, 
the administration of ergot, glyceryl trinitrate, or gold sodium thio- 
sulfate and the injection of foreign proteins and horse serum One by 
one these measures may be eliminated for lack of clinical evidence 
That tuberculin is helpful in treating other forms of ocular tubercu- 
losis, there can be little doubt Woods and Randolph, Wilmer,^^ 
Friedenwald,^^ Gay and Eggston have agreed to this 

REPORT OF CASES 

Case 1 — \\r r ^ a white man aged 28, had his first severe hemorrhage on 

June 24, 1931 The vision of the right eye with correction was 20/40 and of 
the left eye 3/200 A thorough survey was made, including a dental examination, 
roentgenographic examinations of the chest and sinuses, a basal metabolic test, 
a study of the blood chemistry, a determination of the blood pressure, a complete 
examination of the blood and urine, a Wassermann test and a general physical 
examination The results of all tests and examinations were negative, except 
that the patient gave a positive reaction to 0 1 cc of a 1 100,000 dilution of 
tuberculin and had a slight chronic infection of the right ethmoid sinus and 
antrum He was immediate!)" gn^en tuberculin therapy, the injections being con- 

21 Woods, A C, and Randolph, E Treatment of Ocular Tuberculosis, Arch 
Ophth 18 510 (Oct ) 1937 Woods, A C Tuberculosis of the Eye, Internat 
Clin 1 96, 1933 

22 Wilmer, W H Clinical Aspects of Ocular Tuberculosis, Arch Ophth 
57 1, 1928 

23 Friedenwald, J Allerg)' and Immunity m Ocular Tuberculosis, Arch 
Ophth 9 165 (Feb) 1933 

24 Gay, L N Treatment of Ocular Tuberculosis with Tuberculin, Arch 
Ophth 3 259 (Jilarch) 1930 

25 Eggston, A A The Use of Tuberculin m Diagnosis and Treatment in 
Ophthalmolog) , Arch Ophth 8 671 (No\ ) 1932 

26 This case was reported at the New York Academ) of ^fcdicinc, Section 
of Ophthalmolog), m April 1935 and a report was published m the ApcnnES of 
Ophth ^LMOl oGi (14 860 [No\ ] 1935) 
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tmued biweekly for two years In the meantime the patient had seven severe 
attacks of hemorrhage in the right eye and four in the left eye During the 
height of one attack the vision in the right e 3 e was reduced to perception of hand 
movements at 1 foot (30 cm ) and in the left eye to 2/200 Between attacks, 
when the fundus could be seen, the veins appeared markedly engorged, and only 
once was a small retinal hemorrhage seen The diagnosis of tuberculous peri- 
vasculitis was made bv numerous observers, though there appeared to be an 
absence of the usual perivascular inflammatory changes The patient has had 
no attacks since July 1932 The vision with correction is 20/15 — in each eye 
He is still receiving weekly injections of tuberculin for the purpose of maintaining 
his acquired immumtj', although he has had no hemorrhages for at least five 
years No lesion was ever noted in the fundi 



Fig 1 (case 2) — Right eye, showing iiewh formed vessels sprouting from 
the optic disk and retina The drawing was made three years after the first 
attack of hemorrhage The clumps of pigment seen in the nasal quadrant were 
thought to be of congenital rather than of inflammatory origin One year after 
the drawing was made the vessels had completelj’’ atrophied and disappeared 
The veins are still somewhat dilated and tortuous 

Case 2 — M S, a white man aged 21, had his first hemorrhage in the left 
eye in April 1933 The vision has steadily remained blurred in the left eye, 
whereas the right eye has retained vision of 20/15, in spite of repeated retinal 
hemorrhages and vascularization of the vitreous A most exhaustive laboratory 
study of the patient’s blood was made, including determinations of the platelet 
count, the differential count, the bleeding and clotting times and the calcium, the 
phosphorus and the cholesterol content and the rest of the usual chemical analyses 
All the usual known tests to eliminate tuberculosis and Raynaud’s or Buerger’s 
disease were made Roentgenograms of the sinuses and chest were normal The 
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patient was found to give a slightly positive reaction to 0 01 mg of tuberculin 
and treatments were begun several months before he came under my observation 
The injections of tuberculin were continued throughout the course of the disease, 
and the patient is still receiving weekly injections Because of a low basal 
metabolic rate, — 20, the patient has been taking small doses of thyroid When 
the basal metabolic test was repeated, the rate was found to be — 5, and the 
administration of thyroid was discontinued At one time it was thought the 
patient had a low platelet count On repeated checks, it was found to be 
normal In order to build up the patient’s resistance, numerous therapeutic 
measures were used He w'as given a large number of intravenous injections 
of cevitamic acid and five injections of gold sodium thiosulfate He was told to 
lead an outdoor life, with a moderate amount of exercise, and to stay in bed 
after any severe hemorrhage, until the vision showed a definite return to normal 
The most interesting feature of the case appears to be the atrophy or recession 
of the blood vessels, especially noted in the right eye The small vessels pro- 
jecting from the disk and the whorl arrangement of blood vessels shown in 
figure 1 have entirely disappeared The only sign that there has been any active 
hemorrhage is some scar tissue with slight clumping of the retinal pigment 
There seems also to be atrophy of the fibrinous tissue of the left eye, with great 
improvement in the visual field, which at one time was completely blotted out and 
could be taken only with the ophthalmoscope light The patient’s vision on his last 
visit, March 1938, was 20/15 in the right eye with a — 075 D sph and 20/50 in 
the left eye with a — 1 50 D sph 

COMMENT AND SUMMARY 

The striking difference in the picture of the fundi in these two cases 
of recurrent hemorihages in the vitreous deserves some comment Both 
patients, 3^oung men m apparent good health, were observed for several 
years, duiing wdiich time there was marked disturbance of vision and 
at times blindness was threatened because of the severity of the hemor- 
rhages That both patients should recover, one with normal vision in 
each eye and the other (case 2) with restoration of two thirds of his 
sight in spite of a partially vascularized vitreous, should be of more 
than passing interest A diagnosis of tuberculous perivasculitis could 
not be made with ceitainty m case 1, as at no time were there visible 
changes in the vessels Most observers agreed that the veins appeared 
markedly engorged, especially at the time or just previous to an attack 
of hemorrhage At the end of six years, long after the hemorrhages 
had ceased, both fundi appeared normal The veins still looked some- 
what dilated, and there were no scars or other signs of an old inflam- 
matory process in the retina The vitreous, except for a few filamentous 
opacities, had also cleared, and the patient experienced no ocular dis- 
comfort The faint opacities in the posterior cortex of the lens have 
not increased in density during the past five years and have caused no 
measurable loss of vision 
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The hemorrhages m the Mtreous ni case 2 illustrate another type 
and undoubtedly are not the same as those first described by Bales, 
though the etiologic basis may be the same The condition m this case 
resembles m many ways that m the 3 cases recently reported by Knapp 
under the heading “Formation of Preretinal Connective Tissue in the 
Vitreous in Acute Choroiditis ” 

27 Knapp, A Formation of Preretinal Connective Tissue in the Vitreous 
in Acute Choroiditis, Arch Ophth 18 558 (Oct ) 1937 



AN OPHTHALMIC CARRIAGE 


JOHN N EVANS, MD 

BROOKLYN 

Though ophthalmology as a medical science has evei matched in 
the forefront, there are certain portions of clinical work wherein it 
seems to lag behind A review of these deficiencies and of possible 
methods for their correction demonstrated an urgent need for improve- 
ment in bedside facilities foi the study of patients with ophthalmic 
conditions 

A portable instrument carriage seemed to me essential to facilitate 
study m cases in which ophthalmic consultation is required and for 
the transportation of equipment during rounds in the hospital 

If one reviews the bedside notes made during such rounds, it 
becomes evident that in many instances there has been an omission of 
study procedures owing to a lack of satisfactory facilities The omis- 
sion of a postoperative test of the visual acuity of the sound eye as well 
as of the affected eye is not uncommon, and when the visual acuity is 
studied, the conditions under which the test is made are ordinarily far 
inferior to those under which it was made on the same patient preAuous 
to admission to the hospital This is but one example of the need for 
improved bedside facilities for ophthalmologic study, and it was 
determined to endeavor to piovide the means to supply this need 
A description of the portable carriage devised follows 
An oak filing cabinet of standard type was altered so that its final 
exterior dimensions were height, 26 inches (66 cm ) , depth, 27% inches 
(70 cm), and width, 16% inches (42 cm ) This alteration provided 
for two large drawers, which open from the front end of the carriage 
They were shortened to provide a space within the cabinet for the stor- 
age of eight dry cells (ignition type, used ordmanly for the operation 
of doorbells and buzzers), for the accommodation of a rheostat (for 
the reduction of house current for the hammer lamp) and an automatic 
reel for the lamp cord and for the housing of charts for testing visual 
acuity Further space was allowed for a small rheostat for the reduction 
of the current of the aforementioned batteries and an incorporated jack 
to receive a plug (so that electric ophthalmoscopes, retmoscopes, an 
O’Brien slit lamp, a transilluminator and other devices can be operated 
from the battery supply) 


From the Department of Ophthalmology, Long Island College of Medicine 
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On the top of this cabinet was mounted a brass tray having an 
upturned flange of 1 inches (3 7 cm ) At one end of this tray a slot 
with a surrounding flange was provided, so proportioned that two 
standard charts for testing visual acuity can be raised and lowered with 
their appropriate frames and locking mechanism At the opposite ends 
of the cabinet, in each corner, were provided two tubular sockets pro- 
portioned for the reception of a rod and adapted with lock nuts, so 
that the rod can be ele\ated or depressed and fixed in position as 
required On the upper end of this rod a hammer lamp was mounted 
m a lockable universal joint (This permits the hammer lamp to be 



Fig I— A, ophthalmic carnage arranged for the phjsician when doing bed- 
side dressings The solution bottle, dressing jar, treatment boxes and adhesne 
tape carrier are m c\idcncc For purposes of illustration, the O’Brien hand slit 
lamp and binocular magnifier arc in mow B, ophthalmic carriage showing the 
arrangement of the light and the \isual acuitj test chart It w'lll be noted that 
tlie chart is so clc\atcd that it can be seen h\ the patient without material eleiation 
of the head of the bed 

directed for the illumination of a Aisual acuitt test chart, the dressing 
tra> or the examination field of a patient It also permits its use for 
indirect ophthalmoscopic and retmoscopic examinations and for oblique 
illumination A ground glass disk was detised for the hammer lamp 
to soften and difluce the light and an adjustable diaphragm was also 
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provided, so that the hammer lamp can be used as a muscle light or for 
other purposes ) The hammer lamp is thus readily demountable, so 
that It can be used as a hand instiument and can be stored with its 
accessories in a rack provided for that purpose in the upper drawer oi 
the cabinet The remaining space in the upper and lower drawers of 
the cabinet was equipped with the aforementioned instruments and 
accessories as well as with a hand perimeter, a folding campimeter, a 
small trial case with frames and accessoiies, a visual acuity test chart 
for testing near vision, a Placido disk, an ophthalmoscope handle with 
adaptors to receive various makes of heads, Stilling’s pseudoisochromatic 



2 — Individual dressing box This box is equipped and assigned to each 
patient as he enters the hospital The body of the box is so divided that there is 
room for four medication bottles These bottles have glass stoppers which are 
ground to the outside of the neck of the bottle The graniteware cup is merely 
used as a container for the sterile paper cup, the latter being put into the box just 
before the dressing is commenced The clips m the lid of the box retain dressing 
pads, hard sponges, soft sponges, loosely and tightly wound cotton applicators, all 
sterile-wrapped The loose-wound applicators are used for instilling the medication 

plates for testing color sense, a combination millimeter-inch measuring 
tape, Berens’ combination accommodation rule and one set of muscle 
prisms 

The upper surface of the cabinet was covered with a heavy brown 
linoleum, winch was so sealed in place as to be effective in water- 
proofing the top of the cabinet The top, with its brass rim, thus pro- 
vides sufficient space for six individual dressing boxes (Each patient 
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IS allotted a special cadmium-plated dressing box when he is admitted to 
the hospital It contains special bottles of such freshly prepared medi- 
cation as is ordered for him, together with applicators, minor dressings 
and a cup for saline solution, an adhesne tape dispenser [the new trans- 
parent tissue is being used] and flasks of sterile saline solution, sponges 
and dressings ) 

The carnage Mas mounted on pneumatic tires and a SMuel ivlieel 
ivas provided vith a brake mechanism There Mere added a convenient 
handle for propelling the vehicle and a fender bar to protect door frames 
A Study of figure I m ill make the description sufficiently complete 
The f olloM mg equipment is kept on or in the carriage 

1 Zeiss hammer lamp, m ith attached rheostat, m inng and \\ ire spool assembled 

2 Diffusing lens attachment for the hammer lamp 

3 Selective aperture diaphragm attachment for the hammer lamp 

4 Hand condensing lens, for use with the hammer lamp 

5 Six cadmium-plated dressing boxes 

6 Three glass-capped medication bottles in each box 

7 Six packages of toothpick applicators (sterile-wrapped) in each dressing box 

8 Six packages of dressings for the eje (stenle-u rapped) m each dressing box 

9 Three packages of cotton balls (sterile-wrapped) m each dressing box 

10 One enamelware container for a sterile paper cup 

11 One roll of cellulose adhesne tape and dispenser (table tjpe) 

12 T^\o American Medical Association \isual acuit) test charts in adjustable 
holders 

13 ^’'lsual acuity test charts for near Msion (two forms) 

14 One O’Brien hand slit lamp 

15 One Berger loupe 

16 One small trial case, with lenses and accessories 

17 One adjustable trial frame 

18 One red glass in a holder (for the stud\ of muscles) 

19 One transilluminator (Zeiss) 

20 One electric retinoscope (L I C H )i 

21 One accommodation rule (Berens' combination) 

22 One ^est pocket dark room 

23 One ophthalmoscope handle, flexible cord and jack plug (assembled) 

24 One hand perimeter (Schweigger’s) 

25 One hand campimeter (Peter’s) 

26 One Placido disk 

27 Plates for testing color sense (Ishahara s test) 

28 One milhmcter-inch tape (meter long) 

29 Instrument for Maddox wing test 

30 Eicht dr% cell batteries, one spring reel for the lamp cord, with a recep- 
tacle plug (assembled for the current in use) 

31 One hand pump for the inflation of tires 

32 One extra bulb for the hammer lamp 

The firm of J II Penm cooperated in the construction of this 
carnaee 

1 Tins in«lri’ment \\.->s escviscd bj the department of ophtkalmologa Tone 
Island Collecc Huspnal • - s. 



TOPOGRAPHY AND FREQUENCY OF COMPLICATIONS 

OF UVEAL SARCOMA 


BERNARD KRONENBERG, MD 

NEW YORK 

From 1928 to 1935 inclusive, 995 eyeballs were examined at the 
Eno Laboiatory of the New York Eye and Ear Infirmary Of this 
number, 126 (12 8 per cent) were found to have sarcoma of the uvea 
In addition to these tumors, 62 other uveal tumors the histologic sec- 
tions of which were available were studied This material constitutes 
the basis of this report 

The chief purpose of this paper is to present the results of a study 
of this senes of uveal tumors from the standpoint of topography and 
to discuss the frequency of the complications arising from such growths 
Other interesting information which was correlated in studying the sec- 
tions IS also reported 


Table 1 — Classification of bvcal Tnmois 


Site 

Present 

Series 

Puchs 

Lawford and 
Collins 

Sarcoma of choroid alone 

1C4 (8S%) 

221 (85%) 

94 (91%) 

Sarcoma of choroid and ciliary body 

2 (1%) 


2 (2%) 

Sarcoma of ciliary body 

4 (27<?) 

0 (4 h%) 

9 (4 5%) 

22 (9%) 

6(0%) 

Sarcoma of ciliary body and ins 

Sarcoma of ins 

10 (0%) 

1 (1%) 


Table 1 shows how the tumors in this series were grouped and how 
this classification compared with that of other authors Fuchs’- col- 
lated all pievious papers on sarcoma of the uvea and added 22 cases of 
his own to those alieady repoited, making a total of 259 Lawford and 
Collins ^ reviewed the reports of 103 cases 

In connection with the data in table 1, it must be stated that the 
point of origin of the tumor which extended over more than one part 
of the uvea was extremely difficult to determine 

SARCOMA or CHOROID 

For purposes of study, the tumors of the choroid alone and of the 
choroid with extension to the ciliary body (166) weie divided on the 
following bases 

Site — The choroid is commonly divided into an anterior, an equa- 
toiial and a posteiioi zone I have subdivided these zones, in tuin, into 

1 Fuchs, E Das Sarkom des Uvealtractus, Vienna, Wilhelm Braumuller, 

1882 

2 Lawford, J B , and Collins, E T Ophth Hosp Rep London 13 12, 

1891 
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a nasal and a temporal region and these again into a superior and an 
inferior region Although tumors of the circumpapillary and macular 
regions are located posteriorly, they were classified separately, as is 
showm in table 2 

As can be seen from table 2. of 166 sarcomas of the choroid, 86 
(517 per cent) w^'ere located posteriorly in contrast to 33 (198 per 
cent) located anteriorly and 27 (162 per cent) located equatorially 
The largest indnidual sector was the posteiior temporal region, w'here 
41 (24 7 per cent) of the choroidal sarcomas w^ere found, w^hereas 
only 8 (4 8 per cent) were located posteriorly and nasally The total 
number of tumors in the temporal zone, that is, in all sections of this 
zone amounted to 62 (37 3 per cent), w'hile the total number of tumors 



in the nasal region amounted to 23 (13 8 per cent) It is of interest 
to note that 14 tumors w^ere located in the circumpapillary region and 
w^ere beginning to encroach on the disk Forty-seven tumors (28 2 per 
cent) could not be localized temporally or nasally The foregoing mate- 
rial, how’-ever, is sufficient to justify the conclusion that most sarcomas 
of the choroid arise posteriorly and especially temporally This is of 
course, fortunate since central vision is affected early and attention 
is drawn to the eye 

In table 3 is presented a comparison of my findings in regard to 
location wnth those of Fuchs ^ and of Lagrange,® as given by Lagrange’s 
pupil Baudoum The data for my series are more conclusive because 
of the greater number of localizations ascertained 


3 Lagrange, F Traite des tumeurs de Toeil, Pans, G Steinheil, 1901 
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a\eiage age of the patients ^Mtb sarcoma of the choioid 
in the present senes \\as found to be 52 6 }ears, the Aoungest patient 
being 14 and the oldest, 84 Fuchs found the aveiage age of 259 
patients \\ itli uveal sarcoma to be 42 2 } ears Lav ford and Collins 
ascertained it to be 48 42 }ears, and Pavel" ga^e the average age as 
48 7 vears 

Sea - — The distiibution of the tumors according to sex is presented 
in table 4 A compaiison of my findings vith those of other authors 
IS made As can be seen the tumors occuired equally m the tvo sexes 


Table 3— Compaiison of the Distiibution of Tuinois in the Picscnt Senes zoith 

That Rcpoited by Othei Authois 


Site 

Present Senes 

Fuchs 

Lagrange 

Anterior segment 

S3 (19 £7e) 

14 

SS 

Equatorial segment 

Posterior segment 

37 (1C 37c) 

SC (51 77c) 

12 

74 

7 

24 

Whole globe 

S (4 97o) 



Half globe 

S (4 97c) 



Enbnown 

i (3 CTc) 

121 

Cl 


Tmsle 4 — Distiibniwn of Tuinois on the Basis of Sez 


Se\ 

Wale 

Female 

Lnlnown 

Present Series 

54 (36 i7o) 

44 (257c) 

CS (SS 07c) 

Fuchs 

137 (537;) 
ICC (44 T7o) 
0 (2 37o) 

Lavriord and Collins 

59 (5C7>) 

44 (44<^o) 

Panel 

47 (477c) 

53 (537)) 

Table 5 — Disti ibuiion of Tuinois on 

the Basis of the Eye 

Affected 

Right eve 
Left eye 
Bilateral 
Unknown 

Site 

Present Sene; 

39 (23 i7c) 
30 (21 67c) 

91 (557c) 

Lawford and 

! Fuchs Collms Pawel 

lOS 41 43 

101 GO 4S 

5 

45 2 9 


Eye Affected — The data found b} other authors v ith regard to the 
e}e aftected are present in table 5 for comparison vith similar data 
for the present series 

Pigmentation — At one tune sarcomas of the choroid vere duided 
into pigmented and nonpigmented grovths, the latter being the leuko- 
sarcomas The opinion that all tumors possess a prepigment substance 
which IS converted into pigment by oxidation, as expressed by Samuels,' 
has gained ground This con^ersIon varies according to the circu- 
latory suppl} Thus some tumors are pigmented in some areas and 


4 Paw el Arch f Ophth 49 1, 1900 

5 Samuels, B Penns}hania M J 36 895, 1933 




294 


ARCHIVES OF OPHTHALMOLOGY 


not in othcis It one examines sufficient sections, it will be found that 
practicall} all tumors aie pigmented The findings m the present series 
of tumors m regard to pigmentation are piesented m table 6 and are 
compared with those of Fuchs ^ and Pau el All available sections of 

the 33 nonpigmented sarcomas ^^ere examined, but the evidence is not 
conclusive, since the entire tumor uas never sectioned If other sections 
had been taken, pigment might have been found However, the pre- 
dominance of pigmented tumors is apparent from the figuies given 
Types of Cells — The types of cells found in the sarcomas were 
eithei round, spindle or mixed I found however that a sharp demar- 
cation between the types of cells is not possible The same cell, when 
sectioned at a difterent angle, may have a different appearance Round 
cells were found in 47 of the 166 tumors in this senes, spindle cell in 
54 and mixed lound and spindle cell in 41 The t}pe of cells was 
not determined in the lemamder of the giowths Fuchs reported that 
65 of 147 sarcomas of the choroid were of the spindle cell type, 40 were 
of the round cell type and 28 were of the mixed round and spindle cell 
type, the remainder w'eie of various t}pes 

Table 6 — Dtsfnbufwn of Tuiuots ou the Basts of Pigmentation 

Tj pe Present Senes Fuchs Pawel 

Pigtnented 127 (7C o7c) 229 (SS 4%1 40 (78%) 

Aonpigmented 30 010%) 13(22%) 

UnLnovrn C (3 C%) 


Shape — No definite figures were given bj any of the foregoing 
authors as to the shape of the tumors Yet the determination of the 
shape is valuable for prognosis, since an early tumor is inclined to be 
flat because it is compressed by the lamina vitrea on one side and by 
the sclera on the other The tumoi then growls in the perichoroidal 
space without meeting much resistance until it reaches the attachment 
of the ciliary body anteriorly or the zone in wdiich the choroid is bound 
to the sclera posteiiorly At this stage the tumor has the shape of a 
loaf of bread The tumor continues to increase in size and since 
the lamina vitiea offers the least lesistance, it breaks through at some 
point, forming a hole, and the subsequent grow^th results in a mushroom- 
shaped tumor Further grow^th results in a spherical mass, which 
ev'-entually occupies a lesser or a greater portion of the eyeball The dis- 
tribution of the 166 tumors in regard to shape is presented in table 7 

COMPLICATIONS 

The following complications ina)’- be encountered in cases of uveal 
tumor 

Defachvieiit of the Retina — ^The retina immediately surrounding 
the growth is not necessarily detached from the underlying choroid In 
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some cases it remains attached to the head of the tumor In most 
cases, however, albuminous fluid collects underneath the retina which, 
according to Parsons,® is a result of the irritation set up m the choioid 
by the tumor and, accoidmg to Samuels,’ is a lesult of transudation 
from the choroidal vessels due to a distuibance of the cit dilation by the 
growing mass Fiequently, however, a letmal detachment also arises 
in othei parts of the letina because of the sinking of the fluid Some- 
times a laige detachment develops and hides the tumoi behind it, making 
diagnosis somewhat difflcult 

In the present series, detachment occuiied in 127 cases, it did not 
take place in 37 cases, and m 2 the status of detachment was not 
determined 

It is of inteiest to note that sai comas of the circumpapillaiy region 
almost always cause detachment of the retina Of 14 such tumors, 13 
(92 8 per cent) were complicated by detachment The fiequency of 
the occurrence of detachment was about the same for all the othei 
tumors 


Tabli: 7 — Dxsiubxitwn of Tumoi s on the Basts of Shape 


Shape 

^ umber 

Percentage 

riat 

IS 

78 

Loaf of bread 

27 

10 3 

Spherical 

27 

10 S 

Jlushroom shaped 

01 

30 7 

Irregular 

10 

DO 

Whole globe 

8 

48 

Half globe 

5 

30 

Unknown 

0 

55 


Glaucoma — Glaucoma is a typical outcome of uveal tumoj and is 
considered to mark the second stage in the development of the growth 
Eighty-two of the 166 eyes were glaucomatous, 89 were nonglaucoma- 
tous and the condition of 4 with reference to glaucoma was not deter- 
mined The glaucoma is not directly due to the new growth but is 
caused by the pressure of the subretmal fluid, which presses forward 
on the lens and the ins Since frequently in these cases no preopera- 
tive histones were available, the criteria of glaucoma in the microscopic 
sections were an occluded anterior ms angle, patches of degeneiation 
in the ms and abnormal excavation of the disk with atrophic changes 
of the neive fibers 

In regal d to the relation of the topographic localization of the tumoi s 
and the frequency of glaucoma as a complication, it was noted that 
they were about equal (table 8) 

6 Parsons, J H Pathology of the Eye, London, Hodder 6. Stouchton 
1905, vol 2 
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Extiaocula) Extensions — Extraocular extensions of the growth take 
place along the perfoiating -vessels Fiom here they continue to grow 
into the orbit, and at the same time they may also metastasize to other 
parts of the bod} In the present senes of tumors the piesence of tumor 
cells m the perforating -vessels \vas considered as CMdence of extra- 
ocular extensions Thus, I found that 60 (36 1 per cent) of the tumors 
showed extraocular extensions, -while 102 (61 4 pei cent) did not The 
status of 4 (2 5 per cent) of the tumois m regard to these extensions 
w as not determined 

The site of the tumor did not seem to have any influence on the 
frequency of extraoculai extensions (table 9) 

Neaosis — Another possible outcome of choroidal sarcoma is ne- 
crosis of the tumor tissue In some cases of saicoma a se-vere iiido- 
c}chtis breaks out Anatomically, this has been found to be due to 


Table 8 — Relation oj Topogiaphic Locahaation and the Presence of Glaucoma 


Anterior 

Equatonal 

Posterior 

Segment 

Glaucoma 

10 (53 OTo) 

13 (4S ire) 

39 (to 4 /o) 

^o Glaucoma 

It (40 7rc) 

14 (51 ?7c) 

47 (54 C7o) 

T ABLE 9 — Data 

on Evtt aoculai 

Extensions in Relation to Disti ibiition of Tumors 



Extraocular 

^o Extraocular 


Segment 

Extensions 

Extensions 

Anterior 


12 (407c) 

IS (C07c) 

Equatorial 


S (29 7%) 

19 (70 3%) 

Posterior 


27 (32 47c) 

39 (OS 0%) 


toxins resulting from the tumor Deficient nutiition due to poor cir- 
culation of the blood is the cause of the necrosis Samuels," in his paper 
on “Anatomic and Clinical i\Ianifestations of Necrosis in Eight} -Four 
Cases of Choroidal Sarcoma,” ampl} and fully described this lesult 
He stated that of 106 sarcomatous eyes, 31 w ere highly necrotic In only 
a small percentage of these ivas neciosis suspected preoperatn el} 
Tiventy of 31 eyes were enucleated under other diagnoses No studies 
of necrosis -v^ere made in this series, and nothing further was added 
to Samuels’ conclusions 

In studying the present series of tumors it w^as found to include 
10 metastatic carcinomas of the choroid the piimary origin of which 
could not be ascertained Histologicall} 6 of them were adenocar- 
cinomas and 4 were medullary carcinomas Four w^ere in the circum- 
papillary region, and 4 occupied the posterior pait of the eye In 2 

7 Samuels, B Anatomic and Clinical Manifestations of Necrosis in Eightv- 
Four Cases of Choroidal Sarcomas, Arch Ophth 11 998 (June) 1934 
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cases the original site could not be located because the tumor occupied 
the entile globe The posteiior location of these tumois indicated that 
the metastases weie ariested in the laigei vessels of the choioid 

SARCOJ^IA OF THE CILIARY BODY 

In this senes of tumors theie were 4 (2 per cent) sai comas of the 
ciliary body alone and 9 (4 5 per cent) of the ciliaiy body with exten- 
sion to the Ills Fuchs found the percentage to be the same in his senes 
It was difficult to deteimine definitely the site of oiigin of the sarcomas 
of the cihaiy body and ins and to state how many extended fiom the 
ciliaiy body to the ins or vice veisa It seemed most piobable that the 
place of ongiii was the cihaiy body Histologically, all tumors of this 
gioup weie found to be mixed round and spindle cell sai comas Of 
the total number of 13 tumors, only 1 was not pigmented The avei- 
age age of the patients in this group was 50 1 yeais 

SARCOMA OF THE IRIS 

In this senes there were 9 (4 5 pei cent) sai comas of the ins His- 
tologically, they were mixed sarcomas All 9 weie pigmented The 
aveiage age of the patients vas 40 3 years Fuchs ^ m his series found 
the average age to be 31 years The average age of peisons with sarcoma 
of the Ills has shown itself to be much lower than that of persons with 
sarcoma of the choroid 

SUMMARY AND CONCLUSIONS 

In regard to the topographic distnbution of choroidal sai comas, it 
was found that most tumors are localized posteiiorly and especially 
temporally 

In the piesent senes 12 8 pei cent of all enucleated eyes veie 
lemoved because of uveal sarcomas 

Eighty-eight per cent of all uveal sarcomas are located in the choroid 

The average age of persons with sarcoma of the choroid was found 
to be 52 6 years 

Sarcomas of the choroid aie distributed equally in the two sexes 

Most choroidal tumors (76 5 per cent) are pigmented 

The spindle cell sarcomas predominate ovei the round cell type 

The most common choroidal sarcomas on the basis of shape are 
those shaped like a loaf of bread and a mushroom 

Detachment of the retina occurs m more than 75 per cent of all cases 
of choroidal sai coma 

Almost all ciicumpapillary sarcomas cause detachment of the retina 
(92 8 per cent) 
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One half of the eyes enucleated for sarcoma showed glaucomatous 
changes The topographic distribution does not influence the frequency 
of glaucoma 

Extraocular extensions were found in 36 1 pei cent of all cases , 
in 61 4 per cent there were no extensions The site of the sarcoma 
has no bearing on the fiequency of extensions 

Metastatic tumois of the choroid appear piincipally m the posterior 
segments 

Sarcomas of the cihaiy body frequently involve the ms They are 
genei ally nonpigmented 

The aveiage age of patients with sarcoma of the iiis is lower than 
that of patients -with saicoma of the choroid, that is, 40 3 yeais 



INOSITOL IN THE OCULAR TISSUES 
ARLINGTON C KRAUSE, MD, PhD 

AND 

ROGER WEEKERS, MD^ 

CHICAGO 

The knowledge of the cheinical composition of most tissues is yet 
unsatisfactory A few organs have been studied intensively, and their 
composition is relatively well known, on the contiary, for many other 
oigans systematic data are still lacking To undertake a study of 
physiologic chemistiy before having a sufficient knowledge of “anatomic 
chemistry” results in incomplete oi even false interpretations 

The analyses of the ocular tissues are fairly complete This is 
particularly true for the lens For 100 Gni of lens, the composition of 
about 98 5 Gm is known The lemaming 1 5 Gm contains substances 
which, acting as catalysts, play an important role in spite of their low 
concentrations Other substances enter the lens by diffusion, they do 
not act as metabolites, and their lole is unimportant But although 
the unknown fraction of the lens is a small part of the total weight, 
investigation of it may reveal the piesence of substances leaching high 
concentrations, even higher than that of dextrose Inositol is such a 
substance and is the subject of this article This investigation, howevei, 
has not been limited to the lens but has been extended to all ocular 
tissues 

Inositol (c)Uohexanhexol) was discovered in 1850 by Scherer 
Because of its sweet taste, this substance was for a long time con- 
sidered as a sugar and was called inosite or Muskelzuckei It is known 
to be widely distributed in both animal and plant tissues A great 
interest arose m this substance when it was discovered that phytin was 
the phosphoiic ester of inositol and that the enzyme, phytase, occurred 
in many animal tissues Later, inositol was found in the urine of 
persons with diabetes insipidus and diabetes mellitus The discovery 
of inosituria resulted in contiadictory interpretations It is actually 
well demonstrated that any polyuria, with or without glycosuria, is 
accompanied by inosituna Inosituiia is a consequence of the polyuria, 
not of the glycosuria 

From the Section of Ophthalmologj’-, Department of Surger}^ University of 
Chicago 

^ Belgian Graduate Fellow of the Commission for Relief in Belgium, Educa- 
tional Foundation, Inc 
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The role of inositol in the tissues, although still actually unknown, 
seems to be impoitant in the biologic piocesses Its piesence and its 
distribution in the oculai tissues have not yet been the subject of 
experimental investigation Foi this reason this work has been 
undertaken 

EXPERIMEKTAL PROCEDURE 

Normal ej^es from 3 or 4 vear old cattle were immediately removed after 
slaughter of the animal , dissection of the ocular tissues was started as soon as 
possible An unavoidable delay of a few hours was, however, necessary before the 
extraction w'as begun Since inositol is stable, its destruction was unlikely, on the 
contrai 3 % a slight increase arising Fom postmortem changes is possible ^ 

The method of Young - for the determination of inositol w'as used Samples 
of corneal epithelium and conjunctiva weighing from 20 to 30 Gm , of vitreous 
w'eighing from 500 to 1,000 Gm and of othei tissues weighing from 60 to 150 Gm 
were used 

The samples were extracted during tw'O periods of twenty-four hours with 
a 70 per cent aqueous solution of acetone For the first extraction, sufficient 
acetone was added to make a 70 per cent aqueous solution, depending on the 
amount of w'ater m the tissue 

The acetone of the extract was removed by evaporation on the water bath 
The remaining aqueous solution was extracted twice with ether and then evaporated 
to 100 cc on the water bath Extraction with acetone and ether gives better 
results than hydrolvsis with hot alkali because it is more specific All the tissues 
were extracted in this manner with the exception of the vitreous humor, which was 
desiccated before extraction 

Many interfering substances were remov ed by precipitation with mercuric 
sulfate in acid solution After neutralization, the solution was filtered The 
mercury was remov ed by means of hydrogen sulfide and filtration 

Barium hydroxide and 95 per cent ethyl alcohol were used to precipitate inositol 
The precipitate was separated by centnfugation and was hydrolv'zed by heating 
after acidification The barium was removed by filtration, and the clear filtrate 
was reduced to a small volume The inositol was precipitated by means of acetone 
and ether 

The precipitate formed under these conditions was not pure inositol A certain 
amount of salts passed during these different procedures, depending on the tissue 
The percentage of inositol was determined by a method of titration which is based 
on a reduction of potassium lodomercurate in alkaline solution For this titration, 
an aliquot of solution of the precipitate containing 2 to 5 mg of inositol was used 
After the addition of sulfuric acid, an excess of iodine was added and titrated 
with thiosulfate 

RESULTS 

The accornpan3ang table shows the distiibution of inositol in ocular 
tissues 

1 Winter, L B Inositol Metabolism in the Mammalian Heart, Biochem J 
28 6, 1934 

2 Young, L Determination of Inositol in Animal Tissues, Biochem J 28 
1435, 1934 
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The high concentiatioiis of inositol in the lens and in the optic 
nerve peimitted the isolation of the substance in almost pure foim 
The inositol obtained fiom the lens at the second cr 3 ^stallization had 
a melting point of 220 5 C (uncoirected) , that of the optic nerve had 
a melting point of 222 C (uncorrected) The melting point of a 
commercial inositol was 223 C (uncorrected) The inositol isolated 
fiom the lens was optically inactive like that isolated from the biain ^ 
The amount of inositol in the vitreous humor Mas small As a lule, 
the figures obtained by titiation were Imver than 2 mg m 100 Gm of 
vitreous humoi It M^as questionable whether this slight reduction M^as 
due to inositol or to compounds liberated during the piocedure An 
attempt to isolate it vas unsuccessful Inositol in the vitieous humor, if 
present, was probabl) a product of diffusion and not a metabolite 


Inositol m Oculm Tissues in MiUigiams pe> Hnndied Giams of Tissue 


Whole Cornea 

Corneal Epithelium 

Corneal Stroma 

Conjunctiva 


Ins 

'wet 

Dry 

Wet 

Drj 


Wet 

Dn' ’ 

Wet 

Dry 

' Wet 

Dry 

SO 

42 9 

26 5 

132 5 


53 

2S 2 

6 05 

33 4 

22 0 

118 0 

6 0 

34 8 

17 2 

see 


5 1 

27 2 



27 5 

147 5 



13 9 

76 6 






35 0 

187 5 

Lens 

Vitreous Humor 

Retina 

Choroid* 

Sclera Optic Xerve 

' Wet 

Dry 

' Wet 

Drv 

Met 

Dr\ 

' Met 

D^^ 

Wet 

Dr^ 

M et Dry 

150 

395 

Traces 

— 

13 4 

107 5 

35 5 

206 8 

14 0 

50 5 

103 342 

172 

450 

Traces 


16 6 

133 0 

02 5 

1S7S 

10 5 

37 8 

96 321 

154 

405 

Traces 

— 

17 0 

136 2 

29 2 

168 5 

IS 5 

48 6 

89 298 

126 

330 

Traces 

— 

14 5 

116 3 





111 372 

177 

465 

Traces 








90 5 303 

149 

392 











* The retinal pigment epithelium was removed with the choroid 


COMMENT 

An excellent survey of the literature up to 1926 has been made by 
Needham ^ In spite of rather large amounts of information, knowl- 
edge concerning metabolism of inositol is still scanty 

Since inositol is ividely distributed m animals and plant tissues, the 
amount daily ingested m the food is relatively high However, inositol 
as such is destroyed by the intestinal bacteria, and onl}- a small fraction 
IS absorbed through the intestinal Avails The inositol is likely absorbed 
in the form of phytin 

3 Nomose, G On the Inositol of Brain and Its Preparation, Biochem T 
10-120, 1916 

4 Needham, J Die ph) siologische Bedeutung der Qclosen, Ergebn d 
PhAsiol 25 1, 1926 
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Inositol m the blood reaches onl)’^ low concentrations ° The con- 
centrations in tissue are much higher and cannot be explained by 
simple diffusion From beef biam, Thudichum ° has isolated 10 Gm 
of pure inositol from 50 pounds (22,679 Gm ) of tissue, or 44 mg per 
hundred grams For human brain, the figures given by the same author 
are higher 193 mg per hundred grams in the gray matter and 217 2 
mg pel hundred grams in the white matter Since this early publi- 
cation, the data found m the literature show a wide range of variation 
depending on the method used and the experimental conditions 
According to recent deteiminations, inositol can reach concentrations 
higher than 170 mg per hundred grams m the brain About 85 mg 
per hundred grams is found in fiesh heart muscle, and about 125 mg 
per hundred grams is found in the same tissue some hours after death 
The amount of inositol m skeletal muscle seems to be much lower ^ 

Furthermore, previous investigations show that the tissues are able 
to synthesize inositol for neither suppression of inositol from the food 
foi a long period noi polyuiia with inosituna is able to decrease the 
amount of inositol m the animal tissues Since the injection of dextrose 
increases the amount of inositol in the incubating egg and since the 
injection of insulin decreases the sugar in the blood and increases the 
inositol in the tissues, it may be supposed that dextrose plays a role 
in the S} nthesis of inositol ® 

The question arises as to the nature of the inositol in the tissues 
Since the concenti ation of inositol increases with the autol}Sis, the 
hypothesis of a precursor of inositol, inositogen, has been suggested ® It 
IS possible that the inositol itself is partly free and partly bound with 
a molecule containing phosphorus The present methods do not allow 
moie than an estimation of these two fractions’^ 

The final fate of inositol is unknown It has been suggested that 
inositol IS changed into glycogen dextrose oi perhaps into lactic acid 
in the vertebiate cardiac muscle’” Howevei, inositol in the food does 

5 Needham, J Studies on Inositol II The Synthesis of Inositol in the 
Animal Body, Biochem J 18 891, 1924 

6 Thudichum, J L W Die chemische Konstitution des Gehirns des Menschen 
und der Tiere, Tubingen, Franz Pietzcker, 1901, pp 40 and 276-278 

7 Gregory, R A A Modification of Young’s Method for Determination of 
Inositol in Animal Tissues, Biochem J 29 2798, 1935 Winter i Young - 

8 (a) Needham, J Studies on Inositol III The Metabolic Behaviour of 

I-Inositol in the Developing Avian Egg, Biochem J 18 1371, 1924 (t) Needham, 

J , Smith, W , and Winter, L B Insulin and Inositol, J Physiol 57 Kxxii, 
1923 

9 (a) Rosenberger, F Weitere Untersuchungen uber Inosit, Ztschr f 
physiol Chem 64 341, 1910 (6) Needham, J Studies on Inositol I A Method 
of Quantitative Estimation, Biochem J 17 422, 1923 

10 Boyland, E Chemical Changes in Muscle II Invertebrate Muscle, 
III Vertebrate Cardiac Muscle, Biochem J 22 362, 1928 
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not increase the respnatory quotient/^ and perfusion of tissue with 
inositol gives no formation of dextrose or lactic acid The experi- 
ments done with the W arburg apparatus are not consistent 

It has been suggested that inositol has no other role tham that of 
bunging phosphorus into the organism If this were tiue, why does 
the organism show an active synthesis of inositol and why is there 
a constant concentration of inositol in the tissue when the diet is free 
from inositol and or when there is prolonged polyuria with inosituria^ 
Hypotheses on the subject will not add anything more, foi experimental 
facts are missing 

The results of the investigations show that the concentration of 
inositol vanes greatly with the type of ocular tissues It is high in the 
lens and in the optic neive Further experimental work will perhaps 
give a clue to the relation of metabolism to these high concentrations 

CONCLUSIONS 

Inositol was found m each of the bovine oculai tissues, namely 
conjunctiva, corneal epithelium, corneal stroma, ins, lens, retina, choioid, 
sclera and optic neive The presence of inositol m the vitreous humor 
IS questionable 

Its concentration is relatively constant in a definite type of tissue 
but varies broadly m different tissues The concentration is remark- 
ably high m the lens (150 mg per hundred grams of wet tissue) and in 
the optic nerve (100 mg per hundred grams of wet tissue) 

The role played by inositol m these tissues is still unknown 

To consider inositol as a stable form of metabolite in the tissues 
which have no glycogen or a small amount of it is a good working 
hypothesis 

11 Anderson, R J The Utilization of Inosite in the Dog, J Biol Chem 25 
391, 1916 

12 (cr) Oppenheimer, S Ueber die Milchsaurebildung m der kunsthch durch- 

stromten Leber, Biochem Ztschr 45 30, 1912 (b) Griesbach, W , and Oppen- 

heimer, S Ueber Milchsaurebildung im Blut, ibid 55 328, 1913 (c) Embden, G, 
and Griesbach, W Ueber Milchsaure und Zuckerbildung m der isolierten Leber 

I Ueber den Abbau der d-Sorbose, II Ueber das Schicksal des d-Sorbits und 
einiger anderer Hexite, Ztschr f physiol Chem 91 284, 1914 

13 (a) Das, N , and Guha, B C The Biological Oxidation of Inositol, Cur- 
rent Sc 3 157, 1934, abstracted, Chem Abstr 29 1110, 1935, (b) Die Umvandlung 
\on Inosit durch Rattengewebe, Ztschr f physiol Chem 231 157, 1935 (c) 
Young, L Inositol and the Respiration of the Brain, Proc Soc Exper Biol & 
Med 35 507, 1936 

14 Starkenstein, E (a) Die Beziehungen der Cjklosen zum tierischen Organ- 
ismus, Ztschr f phjsiol Chem 58 162, 1908, (6) Die biologische Bedeutung der 
Inosit Phosphorsaure, Biochem Ztschr 30 56, 1911 
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A SPECIFIC TREATMENT FOR HERPES ZOSTER 

J R Walker, MD, and B F Walker, MD 
Fresno, Calie 

Heipes zostei of the eyes and foiehead and sometimes of the side 
of the nose is one of the most stubborn diseases with which the ophthal- 
mologist has to deal The pain is often excruciating and sometimes can- 
not be lelieved except b}' the administiation of laige doses of moiphme 

Foi many yeais it has been known that when heipes occuned along 
the distiibution of the fifth cianial nerve the e}e of the side aftected 
became mvohed The sensoiy neive fibers that supply the ins and 
some othei parts of the eyeball aie blanches of the nasociliaiy nerve 
which also supply the cornea, sensoi}’’ blanches of the fifth neive also 
suppl}’’ the eyelids the conjunctiva, the caruncle and the lacrimal sac 
Since herpes zostei follows the course of the fifth neive and its numerous 
blanches, one can see how the vesicles can be so widely distiibuted on 
the side of the face 

Heipes zostei is compai atively laie and ma} be mistaken foi ery- 
sipelas Such a mistake should not be made, especially by one who has 
evei seen a case of heipes The symptoms aie difiteient Heipes zostei 
usually develops to its entire extent at once and is seldom accompanied 
by fevei, while eiysipelas usually starts fiom one point and spieads and 
IS accompanied by fever, w'hich may leach fiom 103 to 106 F Herpes 
involves only one side of the face, while eijsipelas ma) spiead over the 
entire face, the neck and tlie liead The onset of heipes is usually 
sudden, and the vesicles do not spiead Some patients stiff ei fiom pain 
foi months aftei the eiuption has subsided Aftei the vesicles hate 
healed, there is a peimanent scai Sometimes paialysis of some of the 
ocular muscles occuis 

It has been oui experience that we do not see patients tvith herpes 
zostei at the onset of the disease unless theie is involvement of the 
coinea oi the lids Most patients aie tieated by then family physician 
and consult an ophthalmologist only aftei the condition is of one or ttvo 
months’ duiation Howevei, in the past few months rve have seen 2 
patients with herpes in the acute initial stage 

ETIOLOGY 

As to the cause of heipes zostei ive aie still ignoiant We do not 
know whether it is of central or of peripheial origin Some authors 
have suggested that it is caused by cold and some that it is caused by 
internal toxins Stein ^ stated that it is caused by an infection passing 
from the sensoiy ganglion down the course of the sensoiy nerve to the 


1 Stern, E S Bnt J Dermat 49 263, 1937 
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skin Accoiding to him, heipes zostei and chickenpox are the result 
of the same infection He scarcely mentioned treatment The condition 
IS said to have been known to ophthalmic surgeons since 1866 A good 
description may he found in any textbook on ophthalmology, but most 
all of them deal briefly with the tieatment 

TREATMENT 

We recentl}'^ reviewed the literature on herpes zostei and found that 
most wi iters consider medication to be unsatisfactoiy Many report 
what they deem to be good results with the use of a solution of posterior 
pituitary The library package of the American College of Surgeons 
gives little on the treatment We have just reviewed the literature on 
the treatment of heipes zoster as sent us in the package library of the 
American Medical Association and find the following methods of treat- 
ment outlined 

Barksdale - repoited good results with autohemotherapy Vorhaus ^ 
used vitamin without positive results Somers and Pouppirt ^ 
obtained good results with a solution of pituitarj^ Ruggles ° m 1931 
reported what seem to us better results with sodium iodide than with 
any other type of tieatment Beeson ° reported excellent results with 
autohemotherapy Francium'^ reported a case of heipes zoster of the 
epiglottis His treatment consisted of drugs to relieve pain Pituitary 
preparations are used by a great many physicians, but the results are 
usually slow Niles ® reported several cases in which a solution of 
posterior pituitary was used , 5 of the patients were well m eleven days, 
1 was improved but the pain continued, 4 were no better, and the results 
for 6 were unknown We have never seen recurrent heipes zoster In 
Norris and Oliver’s ° “System of Diseases of the Eye” there are three 
lines about treatment Gifford in his book on ocular therapeutics gave 
only a short outline on treatment 

About twenty years ago we began a treatment which has been used 
by us to the exclusion of all others, and that is the injection of diphtheria 
antitoxin We administer 5,000 units of the antitoxin, and if necessary 
we give another dose of the same amount two days later Usually the 
pain ceases after the first dose, and the inflammation disappears rapidly 
In only 2 cases have we given a third dose, and m 1 we do not believe 

2 Barksdale, E E Virginia M Monthly 64 378, 1937 

3 Vorhaus, M G Am J Digest Dis & Nutrition 3 915, 1937 

4 Somers, M R, and Pouppirt, P S California & West Med 42 370, 1935 

5 Ruggles, E W Apparent Specific Effects of Sodium Iodide in Herpes 
Zoster, Arch Dermat & Syph 23 472 (March) 1931 

6 Beeson, B B Autohemotherapy m the Treatment of Herpes Zoster, Arch 
Dermat & Syph 18 573 (Oct ) 1928 

7 Franchini, Y Semana med 1 1323, 1937, Rev Asoc med argent 51 53 

1937 

8 Niles, H D New York State J Med 32 773, 1932 

9 Norris, W F, and Oliver, C A S 3 ^stem of Diseases of the Eje, Phila- 
delphia, J B Lippmcott Companj’-, 1897-1898 

10 Gifford, SR A Handbook of Ocular Therapeutics, ed 2, Philadelphia 
Lea & Febiger, 1937 ’ 
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that It would have been necessary Some of the patients had had the 
pain for months In a i ecent case pain had been pi esent for nine months 
in spite of othei tieatment, but lelief was obtained after the first dose 
of 5,000 units of diphtheiia antitoxin Othei physicians whom we have 
induced to use the treatment report the same results Some have asked 
if It was not the hoise serum that was responsible foi the cure Since 
the use of concentiated diphtheria antitoxin, the results have been just 
as good 

While this papei was m pieparation, we saw a patient with the most 
seveie herpes zostei that it has been our lot to see 

W R , a white man of about 50 years of age, was seen on Jan 15, 1938, with 
extensive herpes involving both eyelids on the left side and extending up over the 
brow and forehead to the crown of the head The blisters were the largest we 
had ever seen The man was suffering from intense pain The attack was of 
three days’ duration when we saw him Wc immediately gave him 5,000 units of 
diphtheria antitoxin We saw him again on January 17 , the acute pain was gone, 
and there were no new blisters We gave him 5,000 units of the antitoxin, and 
on January 18 we gave him 5,000 more units At that time the pain had ceased, 
and the blisters had begun to dry up From then on he had no more pain and no 
increase of the herpes We did not administer any more antitoxin, and the patient 
made a rapid recovery 

CONCLUSIONS 

In our experience diphtheria antitoxin, as used by us, has proved 
to be a specific treatment for herpes zoster m the acute as well as in the 
chronic stage It usually gives lelief fiom pain within twenty-four 
hours, and the cure is permanent 

533 T W Patterson Building 
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DETACHMENT OF THE RETINA 

SUMMARY or THE MODERN OPINIONS 
THOAIAS D ALLEN, MD 

CHICAGO 

To compiehend satisfactorily the status of the new and modern 
theories concerning detachment of the retina, one must have a reasonable 
understanding of the growth of the knowledge of this subject To this 
end a few facts and opinions have been gleaned fiom encyclopedias and 
numerous reviews of the subject as well as from many original articles 
The early recognition of this condition, before the ophthalmoscope 
was invented, will be consideied first According to numerous authors, 
de Saint-Yves ^ in 1722 was the first to describe anatomically a condition 
called amotio sive sublatio retinae After the appearance of this desciip- 
tion, numerous articles were published m which the condition was 
mentioned, but no real advance was made for nearly a century Ware - 
in 1805, Wardrop ^ m 1818 and Panizza * in 1821 are credited with 
histologic descriptions These students examined specimens and dif- 
ferentiated hydrops subchoroidealis from hydrops subscleroticalis 

In 1830 Mackenzie ® wrote of a watery fluid being present between 
the sclerotica and the choroid in cases of scleiotic staphyloma He 
stated 

There are also good grounds for believing that a similar effusion forms 
occasionally between the choroid and the retina If the fluid is not evacuated 

by puncturing the staphyloma, it ma}"- accumulate to such a degree as to press the 
retina before it, and having at last produced, by means of its continued pressure, 
an absorption of the vitreous humor, it will gather the retina into a cord 

The condition was treated by thrusting a broad cataract needle toward 
the center of the vitreous, but not deeper than Ys, inch (0 32 cm ) 

This review is based on a course given at the American Academy of Oph- 
thalmology and Otolarjmgology •- 

1 de Saint-Y\es, C Nouveau traite des maladies des yeux. Pans, P A 
Le Mercier, 1722, pp 8 and 331 

2 Ware, J Chirurgical Observations Relative to the Eje, ed 2, London, J 
Mowman, 1805, vol 1 , p 168 

3 Wardrop, J Essays on the Morbid Anatomy of the Human Eye, ed 2, 
London, A Constable & Co , 1818 

4 Panizza, B Annotazioni anatomico-chirurgiche sul fungo midollare 
dell’occhio, Pavia, P Bizzoni, 1821 

5 I^Iackenzie, W A Practical Treatise on the Diseases of the £ 30 , London, 
Longman [and others], 1830, p 460 
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The fiist peisoii seemingly to lecognize letmal detachment m situ 
was von Chelius,® who in 1839 obseived it through a dilated pupil as a 
white membi ane 

After the miention of the ophthalmoscope, Coccius, van Trigt, 
Arlt ‘ (1853) and von Giaefe® (1854) desciibed the ophthalmoscopic 
appeal ances of detachment of the retina 

It is mtei esting to note that in the fii st article by von Gi aefe on this 
subject, which ajipeared m the fiist volume of the Aichw jiu OphtJial- 
mologie, tiauma is noted as the cause of letinal detachment in ceitam 
cases , also chorioretinitis and a tendency to bleeding (hemoi rhoids, 
epistaxis and other conditions m which bleeding is often severe) This 
aiticle contains one of the first desciiptions of letinal detachment aftei 
the invention of the opthhalmoscope V on Graefe noted the coloi of the 
detached aieas as well as the position of the detachment Some of the 
aieas were jellow, some white and some led He expressed the belief 
that some detachments must be due to hemoi rbage, the blood subse- 
quently absoibing, at least in pait In this he differed with Arlt, who 
had contended that a choioidal effusion was the causative foice 

Stellwag ° disproved this hemorrhagic theory by his anatomic 
investigations 

In 1857 Muller called attention to the existence of conti acting 
connective tissue in the vitreous, which he considered an important 
etiologic factoi In the same year von Graefe drew attention to the 
association of letinal detachment with myopia He expressed the belief 
that the outer tunics of the eye were more distensible than the retina, 
which was therefore pulled away as the eyeball enlarged with the 
development of myopia 

In 1869 Knapp described a hole in the macula, and the following 
year de Wecker emphasized the frequent occuirence of tears m cases 
of spontaneous detachment of the letina 

“Leber noticed tears and detachment occurring together in eyes with 
retained foreign bodies He mtioduced, aseptically, metallic bodies into 
the vitreous and watched the formation of retinal tears and after a few 

6 von Chelius, M J Handbuch der Augenheilkunde, Stuttgart, E Schweiz- 
erbart, 1839, vol 2, p 366 

7 Arlt, F Die Krankheiten des Auges, Prague, F A Credner & Kleinbub, 
1855, vol 2, p 158 

8 Von Graefe, A Arch f Ophth (pt 1) 1 362, 1854 

9 Stellwag von Canon, C Die Ophthalmologie, vom naturwissenschaftlichen 
Standpunkte aus bearbeitet, Erlangen, Ferdinand Enke, 1856, vol 2, p 100 

10 Muller, H Ztschr f wissensch Zool 8 1, 1857 

11 von Graefe, A Arch f Ophth (pt 2) 2 277, 1857 

12 Knapp, J H Arch f Augenh 1 1, 1869 

13 de Wecker, L Traite des maladies du fond de I’oeil, Pans, A Delabaye, 
1870, p 153 
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clays, extensive detachments of the retina ” Lindner recently 

remaiked “He [Leber] was the fiiist to say that vitreous detachment 
precedes detachment of the retina and is caused by peripheral choroid- 
itis ” Leber divided retinal detachments into three categories 
(a) acute, characterized by shiiiikage of the vitreous and an outpouimg 
of fluid through retinal tears pioduced by traction of strands of vitieous, 
(5) chronic, characterized by shrinkage of the vitreous without tears 
and without fluid passing through the letina, and (c) a type charac- 
terized by the formation of a cyclitic membrane with shrinkage of the 
vitreous 

From time to time increments were added to the knowledge of the 
subject, but it was not until 1887 that Nordenson made a fairly 
satisfactory grouping of cases, consideration of these groups led him 
to develop an interesting theory He stated that examination of 119 
persons with separation of the retina revealed one rent oi more in 
over one third of the group According to his theor}'-, the primary 
lesion is located in the uveal tract, the uveitis is followed by fibrillary 
metamorphosis and subsequent shrinkage of the vitreous The vitreous 
becomes firmly adherent to the retina and m contracting not only 
detaches the retina from its choroidal bed but tears it, through these 
openings, often minute, the posthyaloid effusion passes If the detach- 
ment occurs in the upper part of the globe, the fluid giavitates downward 
and further tends to increase the detachment 

Leber’s first theory was based on previously established facts, 
among these were Arlt’s finding of fluid back of the vitreous m cases 
of advanced myopia and Elschnig’s qualification that this occurred m 
less than half of these cases (Therefore, detachment is not a rule in 
cases of high myopia ) According to Leber’s first theory, myopia plus 
degeneration of the vitreous and contraction of the degenerated fibrils 
of the vitreous which are fastened to the retina and to the pars plana 
of the ciliary body cause tearing of the retina, fluid passes through the 
teai and elevates the retina The degenerative changes develop as 
follows Far foiward on the ciliary body small inflammatory lesions 
aie accompanied by a proliferation of epithelial cells which migrate onto 
the fibrils of the vitreous , here they have too little nourishment to main- 
tain life, so degenerate and shrink — “fibrillary degeneration of the 
vitreous” When sufficient shrinkage occuis, the fibrils contiact and 

14 Leber, T Tr Internat M Cong (1881) 3 15, 1882, quoted bj Anderson, 
J R Detachment of the Retina, New York, The Macmillan Company, 1931, p 64 

15 Lindner, K Lectures before the Chicago Ophthalmology Societj, 1935 

15a Leber, cited in Wood, C A American Enc>dopedia and Dictionary of 

Ophthalmology, Chicago, Cleveland Press, 1919, vo! 15, p 11212 

16 Nordenson, E Die Netzhautablosung Untersuchungen uber deren patho- 
logische Anatomic iind Pathogenese, Wiesbaden, J F Bergmann, 1887, p 4 
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tug on the letina, this tugging pioduces the pi edetachment photopsia 
Then when a fluid exists behind the vitreous some jerky movement of 
the eye causes these fibrils to tear the retina 

Lebei’s second theoiy, that of "pi ei etimtis” (which theory was 
evolved in association with von Hippel in 1900 and 1908) , was 
developed to explain the piesence of small inflammatoiy masses, occa- 
sionally seen, uniting the vitreous and the internal limiting membrane 
According to this theorj'', the shiinkage of the preietinal exudate 
wrinkles the letina, and fluid then gatheis beneath it, either through 
a retinal tear oi ex vacuo by ti ansudation 

It IS often difficult, it has seemed to me m this study, to determine 
exactly how one theoiy dififeis fiom another, this is due in pait to the 
point of view of the authoi consideied and to Ins undei standing of 
the point of view of previous authors, and in part to the fact that the later 
point of view is diffeient from that of the eailiei authors whose woiks 
are leviewed here Also, many leviewers inaccurately attribute to one 
man a theoiy propounded by another author Thus, for example, 
Siergrist, of Berne, Switzerland, m his discussion of a paper by Gonin 
which appeared in 1919, gave Gonin credit for the idea of primary 
chorioretinitic foci in the peiiphery of the fundus leading to the forma- 
tion of adhesions of the vitreous, with subsequent shrinkage and the 
development of retinal folds and tears These ideas were part and 
parcel of several previous theoiies 

Having established this foundation, I shall next consider Gonin’s 
theories, although in so doing some forwaid steps are necessarily being 
omitted Gonin, however, by staitling the world in 1919 and the next 
few years, focused attention on his contribution, which sums up and 
gives point to many of the previous findings 

Gonin tried to differentiate the vaiious kinds of detachment and the 
factors producing them and called attention to the usual lack of under- 
standing of these several factors A careful history of the patient and 
a detailed examination of letinal detachments at consecutive stages led 
to a better understanding of the pathologic piocess, and to the proper 
treatment Gonin divided detachments into the following four laige 
groups on the basis of the etiologic factors (1) those due to pulsion 
{soiilevement) , (2) those due to traction, (3) those due to distention 
and (4) those due to depiession (diminution of the size of the globe) 
According to him, treatment is seldom successful for the last two types 
of detachment , for the first type, the treatment is mainly directed to the 
cause Most of this paper was devoted to a discussion of this type of 
detachment In other papers, Gonin leviewed many previous state- 

17 von Hippel, E Arch f Ophth 51 132, 1900, 68 38, 1908 

18 Gonm, J Ann d’ocul 156 281, 1919 
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ments, agieeing \Mth some and disagieemg with otheis His principal 
contribution to the subject was that the i eapphcation of the letina is 
peimanent only when the ti action excited on the letina by the vitieous 
has ceased oi is countei balanced b} a sufficient adheience of the letina 
to the choioid Accoidmg to him, such a reapphcation can be conceived 
of only aftei the closuie of the one oi moie teais of the letina Such 
closuie was the ami of the tieatment, especiall} closure brought about 
by the production of an extensive choi loi etinal adhesion involving all 
of the edges of the teais Gonin’s classic method of tieatment is well 
known He himself has modified his tlieoiy fiom time to time m moie 
01 less impoitant details, other investigatoi s have added then quota 
also, maii)^ have ovei emphasized the impoitance of these modifications 
I shall now touch on some of these modifications that seem to be of 
value and shall especially considei the vaiious views on the pioduction 
of the hole, it having been agieed that a hole is a necessai)" preiequisite 
foi detachment In Aiiuga’s^® lecent woik on “Detachment of the 
letina” (published in Spanish and in English), thiee theoiies of this 
mechanism aie illustiated, Gonin’s, Lindner’s and Amiga’s The diffei- 
entiation appeals in paiallel columns 


Gonin 

19 Retraction of the vit- 
reous with its separation 
from the retina mainly 
superiorlj'- 


20 Retraction of the Mt- 
reous with a vitreoretinal 
adliesion superiorly 


21 Formation of a retinal 
rent due to increased ti ac- 
tion of the vitreous 


22 Displacement of sub- 
retinal fluid downwards 


Lindner 

23 Liquefaction of the vit- 
reous in the posterior part 


24 Detachment of the m 1- 
reous with adhesion above 


25 Formation of a tear 
with a flap 


26 Formation of a retinal 
hole with floating oper- 
culum 


Amiga 

27 Adherence of the vit- 
reous to the retina It may 
exist for a long time before 
energetic trepidation of the 
vitreous or the motions of 
the ejeball produce the 
retinal rent 

28 Ocular movements 
compel the vitreous to 
strike the edges of the 
hole, thus forcing the vit- 
reous behind the retina 

29 An ele^atlon of the 
retina caused by choroidal 
exudate This ele^atlo^ is 
localized bj a chorio- 
retinal adherence 

30 A rupture of the retina 
at the point nhere adhesion 
between tbe cboroid and 
retina was present Ocular 
mo\ ements facilitate the 
progress of the detach- 
ment 


19 Arruga, H Detachment of the Retina, translated b\ R Castro\iejo, New 
York, B Westerman, 1936, pp 26-27 
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In biief, Gomn stated that the shrinking vitieous causes no trouble 
unless it is fastened secuiely to the letina (not to the choroid) in a 
f avoi able spot, so that in shi inking it will pull the i etina loose and teai it 
at that spot, allowing the i eti oviti eous fluid to pass through the tear 
Lindnei emphasized the fiequenc} iMth ^^hlch slit lamp examination 
leveals an opticall}'' empt} space behind the vitreous, especially in cases 
of m3mpia Accoidmg to him, if the shi inking vitreous is adheient to 
the retina, it may pull a flap loose, causing a horseshoe tear, or it may 
pull off a small button of i etina, causing a hole Amiga expressed an 
inclination to minimize the effects of shi inking vitieous and emphasized 
the effect of sudden motions of the ejeball on a diseased retina which 
IS m one oi moie places slighth' adherent to the vitreous He stated 

As a result of preMous inflammation (chorioretinitis) or degenerative 
processes (atrophy and cvstoid degeneration), the retina becomes adherent to 
the vitreous in certain places At the same time it becomes thinner, weaker and 
retractile, a condition found in all tissues following inflammation or degenera- 
tive atrophj Then, a blow' on the head or the e\e, e%en movements of the 
eyeball may make the adhesion of the vitreous produce a rent in the retina 

It is difficult to decide who leally was the fiist to emphasize the effect 
of motion, ceitaiuly, almost simultaiieoush the use of pinhole disks in 
treatment was adopted by nearly all clinics Arruga further stated that 
several favoring conditions have to be piesent for a retina to become 
detached (1) hole, (2) i etractibihty of the retina, (3) adhesion of the 
retina and the vitreous and (4) an inciting cause, such as a blow^ on 
the head oi a sudden movement of the eyeball He emphasized the fact 
that holes are often present without detachments resulting, e g after 
equatorial sclerotomy (therapeutic) the i etina does not detach itself 
Detachment associated with pregnancy and nephritis ordinarily occurs 
without the formation of holes, and spontaneous healing results 

Anderson,-^ in summing up many opinions, brought out the relation 
between the degenerative changes in the retina, particularly the anterior 
thud, in cases of myopia and those m cases of retinal detachment In 
both conditions the retina is thin and atrophic, especially in the region 
of the ora serrata, where the formation of a hole is a frequent finding 
Also the vitreous is abnormal, degeneiate Anderson was undoubtedly 
influenced in this opinion b^ the accumulated experience of many leaders 
who from the time of Blessig, in 1855 to that of Kopmczinski, in 

20 A footnote in Arruga’s article at this point reads as follows “If, experi- 
mentally, an inflammation of the membranes of the eye is produced b> irritating the 
sclera, not only do the membranes become adherent to each other, but the vitreous 
body also becomes adherent at the point w'here there was inflammation ” 

21 Anderson, J R Detachment of the Retina, New York, The Macmillan 
Company, 1931, p 39 
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1929, lepoited on cystoid degeneration of the letina Hanssen-' and 
otheis collected considerable data on the pievalence of cystoid degeneia- 
tion of the i etma and i easoned that when these cysts broke holes n ould 
foim Hanssen expressed the belief that the cysts would bieak easih 
if the internal limiting membiane coveiing the letina w^eie adheient to 
the vitieous and a slight injui}’’ weie leceived at that spot In this he 
agieed rvith Gonin’s statement of foin years befoie-® 

In 1929 Piessbuigei leported on an extensive study of the cystoid 
changes in the letina He stated that the) could occur at any age but 
w^eie most fiequent in senile and m}Opic e}es, and that they weie seldom 
found faither than 7 mm fiom the oia seiiata Accoidmg to him. 
vitieous pulling on such degeneiated tissue would cause teais and holes, 
especially if the cyst rveie unusually laige 

The pait played by tiauma has been stiessed by some authois 
Giftoid-^ expressed the belief that detachment may occur many yeais 
aftei an injuiy Otlieis have stated that theie are few patients who 
cannot, if piessed, lecall some injui}'', foi example, a blow on the head 
01 eye, lubbing of the e}es, sudden motion of the eyes, such as one 
makes when an unexpected noise causes a peison to look aiound sud- 
denly, or a fall oi a coughing spell Recently Walkei pointed out the 
effect of a sudden movement of the eyes up and to the i iglit on the uppei 
outei quadiant of the left letma, as caused by the combined action of the 
left internal lectus muscle and the infeiioi oblique muscle acting against 
the supeiior oblique muscle He expiessed the opinion that a sudden 
jeik of the e 5 ^es as m flight wmuld easily wdnp a retina loose if ceitaiii 
favoiable factois weie piesent Yet if these favorable factois aie not 
piesent, a detachment does not lesult, as, foi example, in cases of old 
choioidal teais and in most cases of cataract exti action 

And finally I shall add a few Avoids about the hole m the macula 
and Its 1 elation to detachment As pieviously stated, Knapps- in 1869 
was the fiist to desciibe a hole m the macula, but its significance was 
not appieciated even by Middleton,-' who in 1919 lepoited detachment 
of the letina and a maculai hole m a soldiei who gave a histor} of 
tiauma Vogt-'* in 1924 lepoited a case of retinal detachment and 
nitis in a man m wdiom the letinal tear became suddenly laiger and 

22 Hanssen, R Khn Honatsbl f Augenh 74 778, 1925, 75 344, 1925 

23 Goinn, J Klin Monatsbl { Augenh 67 316, 1921 

24 Pressburger, E Ztschr f Augenh 68 331, 1929 

25 Gifford Personal communication to the author 

26 Walker, C B , in discussion on Spiegel, E A , and Scala N P Ocdlai 
Disturbances Associated with Experimental Lesions of the Mesencephalic Central 
Gra\ Matter, Arch Ophth 18 614 (Oct ) 1937 

27 yiiddleton, A B Am J Ophth 2 779, 1919 

28 ^"ogt. A Khn Monatsbl f Augenh 72 335 1924 
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was associated with acute hypotony The following year he established 
the clinical entity “cystoid maculai degeneration,” or honeycomb macula 
This IS similar to Blessig’s cystic degeneration of the peripheral poition 
of the retina This condition is not easily seen in the macula without 
the aid of the red-free light These holes are assuming more importance 
because of Lindner’s lecently developed “undermining” method of 
chemical cauteiy 

The macular holes may be pi unary, the result of contusion eithei 
directly, such as is caused b} a blow from a stone or fist or from a 
bullet or stick, or indirectly, with an interval during which inflammatory 
or degeneratne processes develop, oi they may be secondary to the 
detachment itself, being caused by toxemia of the interretinal fluids or 
by w'avy motions of the detached letina as the eye moves Since the 
macula is the most delicate part of the retina, the retroretinal fluid 
w'^ashmg against it w'ould cause a tear in tins portion first Naturally, 
such a secondary hole must be tieated just as any secondary or primary 
bole must be tieated, that is, by the production of seclusive choiio- 
1 etinitis ' 

29 Vogt, A. klunchen med Wchnschr 73 1101, 1925 
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A NEW METHOD FOR REBUILDING A LOWER LID 

To the Edtioi — An article by Dr Wendell L Hughes entitled “A 
New Method for Rebuilding a Lower Lid” in the June 1937 issue of 
the Archives (page 1008) has just been called to my attention by one 
of my associates 

I am surprised that this article has escaped my notice for so long, 
but It seems impossible to see all of the contributions on reconstructive 
surgeiy appeanng in the various journals 

Dr Hughes offered this technic as an original contribution and, 
undoubtedly, has received much credit for an ideal method on this 
basis It IS, however, a faithful description of the method presented 
before the Societe frangaise d'ophtalmologie by Dr L Dupuy-Dutemps, 
ophthalmologist at Hopital Saint-Louis, Pans, in May, 1927 

The method is described in detail, with full illustration of the various 
steps of the procedure and a photograph of a completed opeiation, on 
pages 161 and 162 of my text “Reconstructive Surgery of the Head 
and Neck,” published b}' Thomas Nelson & Sons, New York, m 1928 
Dr Hughes’ only variation of this method is the replacement of the 
skin resulting from the excision of the lid He elevates the facial skin 
beneath the eye to cover the new lower lid instead of utilizing normal 
skin from the upper hd He adds grafted eyelashes after the method 
described in detail by John Wheeler m a paper entitled “Plastic Opera- 
tions About the Eye, Suggestions for Several Important Conditions” 
in the 1922 TiaiisacUons of the Inlei national Congress of Ophthalmology 
(page 356), but fails to mention Dr Wheeler 

Ferris Smith, M D , Grand Rapids, Mich 

To the Editoi — Dr Smith’s letter has come at a time when I am m 
the midst of conducting a more thorough search of the literature When 
this IS completed, it will be offered for publication 

There are several methods for reconstruction of the lid m which the 
structuies of the lid are used, one of the earliest being that of Landolt, 
followed by that of Kollner and of Dupuy-Dutemps The method 
lepoited in my papei differs from each one previously described 
I wish to thank Dr Smith for calling my attention to Dr Dupuy- 
Dutemps’ proceduie, which was not mentioned m the list of references 
supplied me from the Library of the Surgeon General's Office at Wash- 
ington, DC ,,, T TT 

Wendell L Hughes, M D , Hempstead, L I 

SIMPLIFICATION OF THE O’CONNOR CINCH OPERATION 

To the Edit 01 —The article by Dr M E Smukler on simplification 
( ^) of my cinch operation in the June issue of the Archives (page 930) 
IS most pleasing to me because it indicates that after twenty-seven 
years interest m it has reached the Atlantic Coast and because in the 
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discussion Di L F Appleman emphasized some of its advantages, espe- 
cially the absence of reaction Most eastern physicians m mentioning 
the operation emphasize just the opposite idea 

In devising his mstiument to facilitate ( the passing of the deiinal 
shortenei, Di Smuklei has fallen into the common erior that I always 
divide the tendon into four stiips In desciibing my operation I ha^e 
shown the tendon split into foui strands meiely for diagrammatic pui- 
poses I often split it into five six oi even up to ten or twelve strips, 
depending on the lesult desiied Hence a four-pionged separatoi leally 
does not simplify the operation Moreovei, when Dr Smuklei leains 
the knack of passing the shortenei s, I think that he will admit that the 
time spent in placing his separatoi is little less than the time spent in 
passing the shortenei s This knack consists meiely m pulling aside the 
stiip that has been looped first, then picking up the exposed second stiip 
and so on acioss the entiie width of the tendon 

As to length of metallic X coating, I like the ^4 inch (13 cm ) 
length foi the same reason that one does not use inch (3 8 cm) 
needles foi conjunctival oi coineal sutures The shorter coating, when 
bent ii^ch (0 6 cm ) fiom its end goes between the stiips of tendon 
with less discomfoit to the patient 

In general, the few^ei special instruments needed to do a paiticular 
operation the bettei The flat hook is leally the only special instrument 
needed in the cinch opeiation, and it has come into such univeisal use 
in all types of operations on muscles that at the piesent date it can haidh 
be called a special mstiument 

Roderic O'Cokxor M D , San Fiancisco 



News and Notes 


UNIVERSITY NEWS 

Postgraduate Courses, Harvard University Medical School. — 
Postgraduate couises in ophthalmology at the Harvaid University 
Medical School aie divided as follows (1) courses open to general 
pi actitioners, dealing with the use of the ophthalmoscope and ocular 
complications m general disease, (2) acouise in the fundamental sciences 
in ophthalmology, open to beginners in the specialty and devoted to a 
study of the essentials of embryology, anatomy, pathology, physiologic 
optics, physiology, chemistiy and pharmacology, (3) couises in clinical 
ophthalmology, oculai pathology and physiologic optics, wnth a four 
wrecks’ intensive couise on recent advances in ophthalmology, open to 
advanced students 



Obituaries 


JAMES A SPALDING, MD 
1846—1938 

Dr James A Spalding was bom at Portsmouth, N H, Aug 20, 
1846, the son of Lyman Dyei and Susan Parker Spalding, and died at 
his home in Portland, Me , on Feb 27, 1938, in his ninety-second year 
He was a grandson of Dr Lyman Spalding, the founder of the Phar- 
macopeia of the United States, which was responsible for effecting 
uniform writing of prescriptions After graduating fiom Dartmouth 
College, he leceived the degree of Doctor of Medicine from Harvard 
m 1870 He had a defect in hearing, which became gradually worse, 
and he was advised to specialize in diseases of the eyes and of the 
ears Aftei he had studied these specialties abroad, he started to 
practice in Portland in 1873 He became ophthalmologist and otolo- 
gist to the Maine General Hospital and took an active part m the 
development of the practice of these two specialties and helped to 
found the ophthalmologic and otologic clinics at Augusta, Bangoi 
and Portland 

He was a member of the American Ophthalmological Society, the 
American Academy of Medicine, the American Academy of Ophthal- 
mology and Otolaryngology, the Maine Medical Association, of which 
he was once president, and the Cumberland County Medical Association 
Dr Spalding was the author of many medical articles and also 
wrote seveial books, including “Maine Physicians in 1820” He mar- 
ried Miss Sarah Chase Shepley, of Boston, m 1882 

In addition to his mteiest m the two specialties which he piacticed, 
he was a linguist, being unusually proficient m German, Italian and 
French and also having studied Spanish and Gaelic He had an 
analytic mind, and few things escaped his keen sense of humor 

He early came under the influence of Dr Herman Knapp and 
through many years was of the greatest help in the publication of the 
Archives or Ophthalmology and the Archives of Otology 

Notwithstanding his loss of hearing, his career has been a most 
distinguished one On the occasion of a dinner m his honor, on Sept 
19, 1931, Di Edwin W Gehrmg stated that Dr Spalding was the 
“Nestor of the medical profession of Maine, a man of broad culture, 
profound learning, and wide human sympathies, whose perennial youth 
startles and delights us ” 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Anatomy and Embryology 

Histology of Bowman's Membrane in Cases of Glaucoma 
G Talbot, Bnt J Ophth 22:210 (April) 1938 

In 1937 Wolff and Lyle repoited finding hemisphei ical bodies in 
Bowman’s membrane m an eye excised for chronic glaucoma In 14 
cases, in all of which there were othei evidences of glaucoma, Talbot 
found these bodies m Bowman’s membiane In 4 cases m which theie 
were evidences of glaucoma the bodies were not found, nor were they 
observed m any case m which tension was presumed to be noimal 
The bodies are best brought out by Verhoeff’s stain or by phos- 
photungstic acid and hematoxylin 

Their appeal ance is constant They are small structui eless hemis- 
pheres, measuring about 10 microns, at the base, which is attached to 
the corneal epithelium Sometimes one gets the impiession that they 
exceed a hemisphere and that at least two thirds of a globe can be seen 
The presence of such bodies is indicative that the tension is still 
elevated and is of at least thiee days’ standing 

Wolff suggested that the bodies might be of a hyaline nature in 
connection with the neives penetiatmg Bowman’s membrane The 
author wonders if they are lacuna-Iike spaces aiound the neive fibers 

One illustration accompanies the aiticle ,,, „ 

^ W Zentmayer 


Biochemistry 

Serologic Research Specific Properties of the Lens E 
Wollman, P Gonzales and P Ducrest, Compt lend Soc de 
biol 127:668, 1938 

Confirming the work of Uhlenhuth, the authors found that a mam- 
malian lens antiseium though inactive against a lens suspension of the 
same species precipitates in dilute suspension lenses fioni all other mam- 
mals and birds but affects a suspension of fish lens slightly, if at all 
Howevei, if the lens antiserum is deiived from fish, the lesult is positive 
against all vertebiate lenses, though m var^ang degree — a dilution of 
1 80,000 for the lenses of ray, 1 40,000 for the lenses of coalfish and 
1 10,000 for the lenses of mammals and birds On the other hand, 
the lens of the cephalopod does not react at all with vertebrate lens 
antiserums, or vice versa The chemical constitution of the lens is hence 
probably somewhat similar throughout the i ertebrate kingdom 

J E Lebensohn 

Conjunctiva 

Lymphoid Reaction of the Bulbar Conjunctiva Rtaction to 
Tuberculin J L Pavia, Rev oto-neuro-oftal 12:'36 (Feb) 
1937 

After reference to 4 similar cases prcMously leported by him, Pavia 
piescnts 4 new cases of a peculiar Mtieous-like formation in the bulbar 
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conjunctiva of patients A\ith actne tubeiculous lesions and a suscepti- 
bility to tubeiculin injected inti adennally 

The piocess is chaiacterued mostly by a slight photophobia and 
laciimation, a supeificial vascular injection at the site of the lesion, 
dilatation of the lymphatics accompanying the blood \essels, a slight 
localized chemosis, semitianspaient foimations in the vitreous (fiom 
0 3 to 3 mm in diameter), uhich are easil)' oierlooked, and rarely some 
cii cumcorneal inj ection 

Histologic examination in 1 case shoued a diftuse l}mphoid infiltra- 
tion, and biopsy of an accompanjmg follicular infiltration of the lid 
showed a scatteied siinilai slight follicular formation 

In all except 1 case the intiadeimal injection of tubeiculin vas fol- 
lo^^ed by a marked local leaction aid a piompt disappearance of the 
oculai lesion In the case in which theie was a negatne Mantoux 
leaction aftei thiee tiials the oculai lesion piomptlj disappeared after 
the injection of tubeiculin In this case there was a preexisting elevation 
of tempeiatuie and a peisistent cough C E F xl\y 


Cornea and Sclera 

A Preliminary Report or a C\se or Keritocoxus, SurcESsroLLY 
Treated waTii Organother vpy. Radium and Short-Wave 
Diathermy H L Hilgartner, li L Hilgvrtner Jr and 
J T Gilbert, Am J Ophth 20. 1032, 1937 

A case of keiatoconus associated with h} pothyroidism is repoited in 
an 18 year old giil Shoit wa\e diatheimy, the use of drops of 
ethylmorphine hydiochloiide and mercurochrome at home, radium treat- 
ment and thyroid therapy resulted in impiOAement of the vision in the 
right eye fiom hand movements at 1 foot (30 cm ) on Jan 2, 1937, to 
20/100 on February 19 The authors consider the diathermy responsible 
for the improvement ^ 


Treatment OF Mooren’s Ulcer wHTii Li\ ER Extract C J Cantil- 
LON, Blit M J 1 71 (Jan 8) 1938 

Twm cases of Mooren’s ulcei aie reported in which an injection of 
liver extract w’^as gnen daily and then every other day for three weeks 
In addition, Metri’s cautery (from 80 to 85 F ) w^as applied to the 
maigins of the ulcer for one minute every second day 

In the second case the treatment was intenupted, and a i elapse 
occurred Treatment was again begun and continued with foitnightly 
injections 

Arnold Knapp 

Senile Degeneration of the Sclera at the Insertion of the 
Ocular Muscles Report of a Case H Gasteigeb, Klin 
Monatsbl f Augenh 98 767 (June) 1937 

Gasteiger refers to the publications of Pillat, Kiss and Kreibig on 
this subject and repoits the case of a woman aged 78 with bilateral 
senile degeneration of the sclera at the insertion of the extrinsic ocular 
muscles Dark, glassy looking bands, running fairly perpendicularly. 
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were obseived in the right e}e near the insertion of the horizontal and 
the inf ei 101 lectus muscle These bands had a straight outline toward 
the coinea, but they weie slightly humpy tow^ard the temples Slit lamp 
examination showed the unevenness to be pioduced by tendons of the 
muscles A similai condition existed in the left eye, but for the absence 
of the band neai the inferior lectus muscle Scleial tiansillumination 
showed a weak led leflex over the tempoial band of each eye, wdiereas 
the other bands lemamed daik This picture diffeis fiom that lepoited 
by Pillat, who observed illumination of all bands, the appeal ance being 
that of bright red wnndow^s Expeiimeiits on pigs’ eyes dehydrated wuth 
glyceim showed that this change was gradual but not essential 
Gasteiger concludes that conditions of deh}diation aie lesponsible foi 
these phenomena m human e)es also 


Experimental Pathology 

Experimental Dinitrophenol Cataract in Animals H Sohr, 
Aich f Ophth 138:332 (Feb) 1938 

The chief Ameiican hteiatuie on dimti ophenol cataiact is leviened 

The authoi fed dinitrophenol to guinea pigs for tw^o and a half months, 

giving from 30 to 40 mg pei kilogram of body w eight by stomach tube 

tw^o 01 thiee times a week Of the 25 guinea pigs treated m this W'ay 

17 died during the feeding period The remaining 8 animals w^eie 

obseived foi foiu months, during which time 5 moie died The lemain- 

ing 3 animals letamed maci oscopically and microscopically noimal 

lenses _ 

P C Kronpeld 


The Permeability or the Capsule or the Lens and the Dextrose 
Content or Blood, Aqueous and Lens in Animals whth 
Calactose Cataract T Sasaki, Aich f Ophth 138 365 
(Feb) 1938 

Ceitain phases of the caiboh}drate metabolism of lats fed galactose 
and sufteriiig fiom galactose cataract w^eie studied The i educing 
sugais of the wdiole blood, of the aqueous and of the lens w^eie detei- 
mined by the method of Hagedorn and Jensen, and the results weie 
expressed in teims of dextiose The cataractous lenses w^ere incubated 
in saline solution for five houis, and the amounts of dextiose wdiicli 
weie used up by the lenses during this period (ghcolysis) and the 
amounts which diftused out of the lenses into the saline solution weie 
detei mined The dextiose content of the whole blood and that of the 
aqueous weie found to be considerably higher foi the rats fed galactose 
than foi the contiol animals The cataractous lenses, however, contained 
about the same amount of simple sugais as the lenses of the contiol 
animals Fiom these data the author concludes that in the animals 
with galactose cataract the osmotic piessuie of the aqueous was highei 
than that of the lens which diltcience might play a part m the pro- 
duction of the cataiact Incubated m saline solution, the cataiactous 
lenses ga\e oft more sugai than noimal lenses a phenomenon which 
indicates inci eased permeability of the capsule of a cataractous lens 
If dextiose was fed }oung rats instead of the galactose of the cataiact- 
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pioducing diet, no cataiact developed, the dextiose contents of blood, 
aqueous and lens weie found to be mcieased No difference in osmotic 
pressure pi evaded between aqueous and lens, and the permeability of 
the capsule of the lens remained noimal, as far as its condition could 
be judged fiom the loss of sugai dining incubation 

P C KRONrELD 

General 

The SiGNiric\NCE or PIeredity in Ophthalmology Preliminary 
Survey or Hereditary Eye Diseases in Tasmania J B Ham- 
ilton, Brit J Ophth 22*19 (Jan), 83 (Feb), 129 (March) 
1938 

Aftei a biief histoiical sketch and some vital statistics on Tasmania, 
Hamilton tabulates the associated hereditar}' defects of the eye with 
hei editary defects in othei paits of the body and also possible hereditary 
oculai defects 

These articles constitute a tieatise on the significance of heredity 
in ophthalmology and do not lend themselves to abstracting 

W Zentmayer 

Use or Contact Glasses tor Cosmetic Purpose S K Mukerjee, 
Blit J Ophth 22 43 (Jan ) 1938 

Unsuccessful attempts had been made to darken the cornea of a girl 
aged 16 in order to conceal leukomatous changes When she was seen 
by the author the cornea was slightly staphylomatous, and the ins tissue 
was entangled in the wound An excellent cosmetic effect was obtained 
with the use of a contact glass, which was painted on the inside to 
match the color of the other eye 

The article is illustiated W Zentmayer 

Influence or Light on Arterial Tension H Vignes, Compt 
rend Soc de biol 127 * 768, 1938 

Some obstetiicians have been clinically impressed with the adverse 
influence of light in cases of eclampsia and have insisted on keeping 
their patients in a darkened room Experimentally, sudden passage 
from darkness to a well lighted room (300 watts at 2 meters) induced 
an increase in the blood piessuie of from 5 to 15 mm, especially in 
pregnant women, among whom those menaced by eclampsia were par- 
uculaily sensitive ^ ^ Lebensohk 


General Diseases 

Dysostosis Multiplex with Special Consideration or the Ocular 
Condition Report of a Case H Gasteiger and L Liebe- 
NAM, Klin Monatsbl f Augenh 99*433 (Oct) 1937 

Dysostosis multiplex, a rare osteodysplasia, is a degenerative dysosto- 
sis of a hyperplastic type One of 2 female twins aged 13 was normal , 
the fainity history was unimportant The other twin was born in breech 
piesentation, but developed normally up to the age of 2j4 years, when 
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hei size remained behind that of her sistei The growth in height 
stopped entirely when she \\ as 7 years old She had a massive head and 
was dispiopoitionably dwarfed, a deformed thorax, a gibbus in the 
uppei lumbar portion of the spine, a protruding abdomen, deformed 
extremities and a clumsy gait were noted The function of the joints 
was limited, and the mouth could not be fully opened The inner organs 
were noimal A detailed desciiption of the i oentgenograms is given 
No changes of the skull were found aside fiom bony connections between 
the anterioi and the middle clmoid piocess and between both anteiior 
and posterior chnoid processes There was an absence of ocular changes 
except for corneal nubeculae Under the slit lamp these nubeculae 
appeared to be composed of numerous small, dot-shaped grayish-white 
opacities , they were evenly distributed in all layers of the coi nea, but 
least so in Bowman’s membrane The tiansparency and sensitiveness 
of the coinea and the field of vision weie noimal, vision was 5/5 after 
correction of hyperopia of 5 and 6 D , respectively No fuither patho- 
logic changes were observed later Pain in the back and dyspnea dis- 
appeared, while the function of the extremities increased undei 
systematic active and passive exercises Ample space is devoted to the 
differential diagnosis, and the etiologic factors are discussed The 
authors conclude that dysostosis multiplex is a congenital distuibance 
which leads to disproportionate dwarfness The causal genesis of the 


disease is unknown 


K L Stoll 


Glaucoma 


The Association of Cyclodialysis with Fistuliztng Operations 
IN Certain Cases of Glaucoma M G Besso, Ann di ottal e 
elm ocul 65:625 (Aug) 1937 

On a number of eyes with secondary, subacute or chronic absolute 
glaucoma in which vision had been reduced to zero or nearly zero the 
author performed corneoscleral trephining according to the method of 
Elliot However, on completion of the sclerotomy, he inserted the 
Elschnig spatula m the trephine opening and separated the ciliary body 
from the sclera m an area corresponding to that covered by the usual 
cyclodialysis This was followed by basal iridectomy, after which the 
flap was sutured The tension m eyes with the subacute and chronic 
forms of glaucoma was usually maintained below normal by this pro- 
cedure, while in those vith glaucoma secondary to recent uveitis, 
exaceibations of inflammation occurred, vhicli prevented the desired 
result Reasons are given vhich may lead to the adoption of the 
procedure for other types of glaucoma Patients on whom tins operation 
was perfoimed have been followed for from six to twelve months 


Injuries 


S R Gifford 


Superficial and Deep-Seated Disciform Keratitis in Cmsson 
WoRKERS After Exposure to H\drogen Sulfide Report oi 
Cases K H*\rtmann, Kim Monatsbl f Augenh 99: 456 (Oct) 
1937 


In the first chapter of this publication Hartmann refers to ocular 
lesions produced b} Indrogcn sulfide as a disease obser\ed more fre- 
(}uciUl\ in recent jears It occurs m workers m factories producing 
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artificial silk, sugai, soap and glue and also in those employed in tan- 
neiies, dye woiks, mines, and sulfui baths The injuries produced bv 
this chemical have been lecognized as an occupational disease through 
the effoit of Thies Previous publications m point aie recorded 

Six cases of this condition in caisson woikeis aie reported The 
location m vhich the lesions occuired is desciibed at the beginning of 
the second chaptei and a detailed clinical history of each case follows 
The men Avere woiking at a depth of fiom 8 to 13 meters below' the 
sill face of the Noith Sea, the oculai disease occuiied mostly when 
they weie w'Oikmg in a layei composed of loam and shells, in w'hich 
sulfui ous gases abounded Recoiciy follow'ed wdien local treatment 
w'as administeied and the woikeis weie placed m well aiied surround- 
ings, the oculai symptoms lecuiied as soon as the men returned to the 
low'ei stiata The symptoms consisted chiefly of punctate defects and 
vesiculai eiuptions in the coinea, locah7ed within the area of the 
palpebial fissuie The scnsitneness of the cornea was i educed No 
complications of the intiaoculai oigans developed A lesistance to the 
fumes of hydiogen sulfide could not be acquiied 

The prognosis and course weie favoiable m all but 1 case, in which 
a deep-seated disciform keiatitis left a dense scar Haitmann discusses 
the possibility of an infection wuth the heipes iirus m this case, because 
the lesions produced by hydiogen sulfite are usually limited to the 
coineal epithelium 

Suggestions aie given foi the pievention of this type of keratitis 
Among them are elimination of those workeis wdio have previously 
suffered from diseases of the lespiratoiy tract and corneoconjunctnal 
diseases , proper ventilation and fresh air containing not more than 0 05 
per cent of sulftirous gases, an -tight goggles, and shifts of not more 


than thiee or foui hours 


K L Stoll 


Lens 

Spherophakia, Luxation of Lenses, and Secondary Glaucoma 
Relieved by Extraction or Lenses I Jacobs, Am J Ophth 
20 1042, 1937 

Jacobs discusses spherophakia and dislocation of the lens and the 
aggravation of glaucoma m such cases by the use of miotics He cites 
the case of a 17 3 'ear old boy who had bilateral dislocation of the lens 
Both lenses eventuall)' became dislocated into the anterior chamber, and 
secondary glaucoma ensued, wduch w'as relieved by the administration of 
a few' diops of a 1 pei cent solution of ati opine Both lenses w'Cie 
successfully removed ^ Reese 

Psychoses Complicating Recovery from Extraction or Cataract 
P Preu and F Guida, Aich Neurol & Psychiat 38 818 (Oct ) 
1937 

Four cases of psychosis following cataract extraction are leported 
In 3 cases a diagnosis of psychogenic “experiential” panic was made 
This condition is chai actenzed by restlessness, apprehension, fear, 
“experiential” confusion and in some cases paranoid mismteipretation 
of environment In the fourth case a diagnosis of senile arteriosclerotic 
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mental disorder was made This condition is characterized by sensorial 
and intellectual defects, with fluctuating disorientation and impair- 
ment of memory but no striking emotional disorder 

In the first type of psychosis the operation, the subsequent care and 
especially the unfamiliar setting of darkness are all so out of the realm 
of the patient’s past experience as to produce an “experiential” con- 
fused state This usually comes on within the first twenty-four hours 
after operation and is relieved within forty-eight hours after the removal 
of bandages 

In the second, or organic, type of psychosis, the operation plays no 
etiologic role, and removal of the bandage has no effect 

The authors emphasize the importance of recognizing the second 
type pieoperatively by some inquiry into the intellectual status of the 
patient, for example, by memory tests Administration of sedatives 
usually increases the already present clouding of consciousness and so 
are contraindicated Frequently a combination of both types of psychosis 
IS encountered The authors suggest familiarizing the patient with the 
procedure and surroundings pieoperatively, and in some cases in which 
mental difficulty is definitely anticipated, they even suggest operating in 


the home if possible 


R Irvine 


Cataract and Latent Tetany M Mecca, Ann di ottal e elm ocul 
65: 609 (Aug ) 1937 

A woman of 25 had noticed failing vision for two years Falling of 
the hair and fragility of the nails had also been observed Vision was 
reduced to 3/50 in the right eye and 1/10 in the left eye Both lenses 
showed numerous white punctate, needle-shaped opacities and also a 
ring of larger round or oval opacities The subcapsular layers of cortex 
and the nucleus were involved anteriorly and posteriorly, leaving a clear 
zone near the equator of each lens Neurologic examination showed 
signs of latent tetany The blood calcium was 9 mg per hundred cubic 
centimeters and the potassium was 19 mg After discission and corneal 
expression, the course was practically normal, with recovery of vision to 
7/10 The literature on so-called endocrine cataract is reviewed, which 
indicates that bilateral progressive subcapsular cataracts of this type are 
most commonly due to a glandular imbalance involving especially the 

parathyroid glands ^ 

S R GirroRD 

Concerning Cataract Formation After Reduction or Weight 
WITH Dinitro-Bodies T Helminen, Acta ophth 15:490,1937 

The 5 cases of cataract reported here occurred m Finland All the 
patients were otherwise healthy women below the usual age for cataract 
Two had used dinitrophenol , 2 had used dinitroorthocresol, and 1 had 
used both drugs The usual therapeutic dose vas ne\er exceeded, and 
the formation of cataract did not seem dependent on the amount of the 
di ug taken The interval between the completion of the reducing treat- 
ment and the full de\elopinent of the cataracts varied from seven to 
foul teen months Prodromal disturbances of accommodation occurred 
in 3 cases The cataracts de\ eloped o\er a period of from three to se\en 
months In 4 cases secondar} glaucoma occurred short!) before the 
extraction of the lenses 
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There were no operative or postoperative complications The author 

tried unsuccessfully to produce changes in the lens by feeding the drugs 

to rabbits ^ n t-> 

O P Perkins 


Lids 

Lichen Planus or the Eyelids H E Miciielson and C W 
Lay MON, Arch Dei mat & Syph 37* 27 (Jan) 1938 

Some areas of the body seem immune to the invasion of certain 
diseases This appears to be ti ue of the eyelids in lichen planus How- 
ever, Michelson and Laymon saw 5 patients m whom the eyelids were 
unmistakably the seat of sucli lesions Three types of lesions were 
observed (1) the classic lilac-colored slightly delled papules with 
filigree scaling, associated with similar lesions on the body (2) papules 
so arranged as to make the typical annular or small medallion-like 
plaques which are often seen on the glans penis (patients with this 
type had other annulai lesions on the body) and (3) some unique 
lesions Tbe thud type was noted m 2 brunette women, aged 29 and 
32 The uppei eyelids were discolored with a sepia retiform eruption, 
which was not made up of elevated papules, although m the skein of 
the network were small knobs which could have been papules previously 
The eruption caused no symptoms but gradually extended to all four 
lids and became darker, constituting a cosmetic defoimity In 1 of 
these cases a small bit of tissue was excised, and on microscopic examina- 
tion It showed the characteristic bandhke infiltration of lichen planus 
The rest of the skin and the mucous membranes were free from eruption 
m both cases The eruption on the eyelids was identical wuth aieas of 
melanotic staining seen m certain patients with lichen planus in the late 
stages of regression This form of lichen planus of the eyelids could 
easily be ignoied as a vaiiant of that disease or might be diagnosed as 
erythema ab igne Conjunctival lesions are identical with those seen 
on the buccal oi on the genital mucosa 

JAMA (W Zentmay'er) 

Palpebral Manifestations in Delayed Hereditary Syphilis R 
Gozberk, Ann d’ocul 174 837 (Dec ) 1937 

Delayed hereditary syphilis often gives rise to such oculai lesions as 
keratitis, intis, iridochoroiditis and neuritis, but its localization at the 
site of the lids is exceptional Lauience reported a case in which signs 
of hereditary syphilis were present on the lids, lips and cheeks of a boy 
of 14 years In 1888 Hutchinson described palpebial commissures, and 
von Michel m 1900 reported a gumma on the upper lid of a girl of H 
yeais Other similar reports are lecoided 

Delayed manifestations appeal during childhood, adolescence and 
adult life As a rule they develop spontaneously, but they sometimes 
appear during convalescence from infectious diseases or after trauma 
Except in rare cases, these late appearances coexist with congenital 
dystrophies, which are of aid in making a diagnosis Delayed hereditary 
syphilis may attack any part of the hd, skin, conjunctiva, subcutaneous 
tissue and tarsus It appears in one of three forms cutaneous gumma, 
subcutaneous gumma and gummatous infiltrations bordering on ulcer- 
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atioii The ulceiations may be so extensive as to bring about destruction 
of the hcl 

Two cases aie lepoited The fiist was that of a boy of 11 yeais in 
whom a subcutaneous gumma developed m the parts surioundmg the 
e 3 ^e aftei an injury In a few weeks an ulceiative process developed, 
causing iiiepaiable mutilation of the hd In the second case that of 
a man of 30, syphilitic gummas appealed on the hd and on the face In 
this patient, who was insufficiently tieated, an injuiy levealed the latent 
syphilis Two illustrations and a bibhogiaphy accompan} the aiticle 

S H McKee 


Methods of Examination 

Ophthalmodynamometry and Its Importance in Clinical Medi- 
cine T R Yanes, Rev cubana de oto-neuro-oftal 5 5 (Jan - 
Feb ) 1936 

Aftei a histoiical suivey and a description of the technic of using 
the ophthalmodynamometer, the authoi sti esses the importance of divid- 
ing patients with a high retinal arterial piessuie into two groups, those 
with a coincident elevation of the geneial arterial pressuie and those 
m whom the piessure is noimal, and of studying in the latter gioup 
conditions of menmgocephahc, oculai and vasculai origin 

C E Finlay 

Measurements in the Fundus W Kuhn, Arch f Ophth 138; 129 
(Oct) 1937 

With a hehometer built into the ophthalmoscope of Gullstiand {Aich 
f Ophth 133. 153, 1934), Kuhn measuied the width of the retinal 
vessels of 225 healthy persons and of a number of persons with vascular 
diseases and diseases of the optic nerve In every case the micrometei 
scale of the hehometei was first standaidized by measuimg with it a 
faiily constant distance m the fundus, namely, the horizontal diametei 
of the disk, then the width of the vessels near the margin of the disk 
was measured in the thus standaidized scale units For healthy peisons, 
the relation fo the calibei of the arter}^ to the caliber of the rein and 
to the hoiizontal diametei of the disk was 1 12 14 to 16 (1 expiessmg 
the value foi the aiteiial diametei) In absolute terms, the caliber of 
the aitery vaiied fiom 0 086 to 0138 mm and that of the -vein from 
0 100 to 0 159 mm In a case of occlusion of the central artery, the 
width of the lattei was 0 03 mm, whereas the \em had a cahbei of 
0 125 mm 

P C IVRONEELD 


Neurology 

A C\SE or Epilepsy Associated whth IMeningio.ma or the Optic 
Nerne Siie\tii Coaipressing the Oli'actora. Centers, Dural 
Calcieications AND Thalaaiic Lesions J W PAPEzandR W 
Rlndles, Aich Neuiol & PsAchiat 39 150 (Jan) 1938 

The authors picsent a case of cpileps} with an olfactor\ auia in a 
pliA sician w ho died at the age of 76 and summarize it as follow s 
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“Twenty years pnoi to death there developed retroljulbar optic 
neuritis on the light, which resulted in blindness An olfactory aura 
appealed, and five years later epileptic attacks began A meningioma 
of the right optic nerve sheath which compressed the basal olfactory 
centers was obsei ved at autopsy A tumor of the hi east had been removed 
surgically The adienal glands were gieatly enlarged Degenerations of 
vaiious fiber tracts caused by the meningioma, dural calcifications and 
lacunar softenings m the left thalamus and elsewhere aie described ” 

R Irvine 

Contribution to Study or Blindness or Hypophysial Origin 
Four Cases or Adiposogenital Syndrome with Retinal 
Degeneration and Mental Backwardness P Pesme and G 
Hirtz Gaz med de France 44 833 (Oct 15) 1937 

Pesme and Flirtz lecently observed 4 cases of a curious hereditary 
and familial syndiome that is chaiactenzed by adiposogenital dystrophy 
with mental back^^ ardness and retinal degeneration The authoi s describe 
these cases not only because of their raiity but because they show the 
role of the hypophysis m the development of the syndrome and par- 
ticulaily the ocular lesions The authors direct attention to the similarity 
of the disordei to the Lain ence-Biedl syndiome The described cases 
differ from those designated as the Laurence-Biedl syndrome by the 
absence of malfoimations of the membeis (syndactylism or polydac- 
tylism) There seem to be three symptoms that characterize the typical 
as well as the atypical cases obesity of the hypophysial type, mental 
backw^ardness and retinal disordei s The retinal symptoms are especially 
notewforthy In all cases there w'as a degeneration of the letina, wnth 
discoloration and night blindness One of the patients wms given extracts 
of the entire hypophysis for a year, but this form of treatment failed to 
produce the slightest improvement After a new examination, it w'as 
decided to treat the patient wTth extracts of the anterior lobe of the 
hypophysis and with seveial othei glandular preparations (thymus, 
thyroid, adrenal and wdiole pituitaiy) Under the influence of this treat- 
ment the patient lost w'^eight and increased in height Moreover, the 
genitalia developed to normal size , the hands and fingers w Inch had been 
extremely shoit, assumed a noimal shape, and the nails lost their fria- 
bility The mental aspects likewuse changed m that the boy became 
more active and bright Even moie remaikable w^as the change m the 
ocular defects The boy w'^as able to fix his vision wnthout being dis- 
turbed by nystagmus, and the photophobia disappeaied Measurement of 
the visual acuity revealed hardly any increase, but the boy w^as better 
able to utilize his visual poweis On the basis of this observation the 
authors conclude that the hypophysis influences not only the fat 
metabolism and the development of the genital oigans but the retina 
Such a relation between the retina and the hypophysis had already been 
suggested by other investigators, and the authors think that treatment 
with hypophysial hormones may perhaps prove valuable in some con- 
gemtal retmal defects J A M A (W Zentmaver) 
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The Changes in the Eye in Herpes Zoster Ophthalmicus A N 
Murzin, Vestnik oftal 11. 758, 1937 

Thiee cases of herpes zoster ophthalmicus Mith seiious complications 
are repoited 

Case 1 — A woman aged 30 had ocular changes consisting of diffuse 
coineal opacities m the superficial and deep layers, numerous retinal 
hemorrhages and marked inflammation of the optic disk, which gradually 
became atrophic, with resulting loss of vision Theie was also paialysis 
of the abducens neive on the side affected Murzm believes that the 
herpes virus most likely penetrated the optic neive and the retina thiough 
the sheaths of the ciliary nerves after having caused changes in the 
tiigeminus neive 

Case 2 — A man aged 23 had herpes zoster of the region of the 
second and the third bianch of the trigeminus nerve, keratoiritis and 
optic neuritis Vision impioved from 0 08 to 0 6 within one month 

Case 3 — A man aged 63 had herpes zostei of the fiist bianch of 
the tiigemmus neive with involvement of the sympathetic nerve, as 
Horner’s syndiome Yas present Muizin discusses the causation and the 
clinical and pathologic pictures of heipes zoster 

O SiTCHEVSICA 

Ocular Muscles 

Fundamental Plan Underlying Ocular Movements I The 
Conjugate Horizontal Movements J Ohm, Aich f Ophth 
138. 1 (Oct ) 1937 

Summing up thnty years of his widely known woik. Ohm gives a 
compiehensive presentation of his vicys concerning the innervation 
of oculai mo\ements At first the physical and the nervous mechanism 
of vestibular nystagmus are described On slow rotation of a normal 
pel son m the tinning chair in a dark room the eyes show no nystagmus 
but a tonic deviation in the same diiection as the current of the endo- 
lymph vhich is caused by this lotation On more rapid rotation, 
nystagmus with a slow and a quick phase occurs The tonic deviation is 
independent of either phase of this nystagmus Stimulation of the neuio- 
epithehum of a single semicirculai canal is sufficient to cause nystagmus 
Nystagmus to the light, for instance, may be caused by an ampullopetal 
lymph curient in the light horizontal semicirculai canal or by an ampullo- 
fugal current in the left horizontal semiciicular canal, by irrigation of the 
light external auditory meatus with hot water or of the left external 
auditory meatus vith cold vater and by destruction of the left labyrinth 
or of the left vestibular nerve Ohm considers njstagmus with slow 
and quick movements as a pioccss of discharge of energ}^ by the vestib- 
ular nuclei which is not conditioned on the integrity of the lestibular 
nerves In the state of lest that is in the state in vhich no strong 
stimuli are acting on the vestibular nuclei, there is a mutual exchange 
of energ} betMeen the two nuclei through intranuclear fibers until an 
equilibrium is reached An ampullopetal lymph current increases the 
charge of the homolateral nucleus, whereas an ampullofugal current 
low’ers the charge 
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One of the cardinal points in Ohm’s views is the assumption of a 
mam stimuh-emitting station {Hanptaugenmuskelsendei ) for the ocular 
muscles which is located in the nucleus of the vestibular nerve Even 
the impulses foi voluntary ocular movements which are produced in the 
fiontal center of gaze pass thiough the vestibular nuclei 

The pathways for optokinetic nystagmus and its disturbances are 
leviewed m great detail The fiber tiacts of the central nervous system 
which aie concerned with ocular movements are graphically represented 
111 three diagrams p ^ KaonrELD 


Esophoria and Anaphoria in Twins of the Same Sex J Strebel, 
Klin Monatsbl f Augenh 98* 788 (June) 1937 

Twin sisteis aged 18, of mnioi-like lesemblance, had eyes of identical 
appearance and musculai asthenopia They complained of pain m the 
forehead, which disappeaied when the hyperphoric light cyd\vas covered 
foi woik at close range Vertigo was absent The eyel)dlls were free 
from pathologic changes Slight esophoria, positivd hyperphoria, 
anaphoria of 4 prism diopters in the light eye and 0^3 in the left eye 
and homonymous douiile images of about from 10 tylZ prism diopters 
were found As prism lenses had aftoided only transient relief reces- 
sions of the upper half of the medial rectus muscle, and of the nasal 
half of the supeiior lectus muscle were done under phorometric control 
Complete disappearance of the distuibance resulted K L S 


Orbit, Eyeball and Accessory Sinuses 

Dislocation of the Eyeball as a Complication or Oxycephaly 
J Sherne, Brit M J 1 565 (March 12) 1938 

A child 8 months old was first seen at the Geneial Infiimary in Leeds 
on July 12, 1935, at which time theie was marked protrusion of the 
forehead and exophthalmos was present The roentgenographic appeal - 
ances were typical of oxycephaly The child vas seen again at the age 
of 2 years Vision was supposed to be defective On Apiil 8, 1937, 
the left eye became suddenly completely dislocated foiwaid and was 
immobile After anesthetization, the eye was gently levered back into 
position with a spatula, and to prerent a lecuiience, a lateral taisor- 
rhaphy was done Examination of the light fundus showed slight pallor 
of the disk The child recoveied piomptly, and theie has been no return 
of the dislocation 

In attempting to explain this condition, the authoi assumed that 
the proptosis was so marked that the action of the orbicularis muscle 
was largely nullified or reversed In a fit of ciying, the spasm of the 
orbicularis muscle was so great as to dislocate the globe 

Arnold Knapp 


An Interesting Case of Thrombophlebitis or the Cavernous 
Sinus A Frances, Rev oto-neuro-oftal 12*79 (Maich) 1937 


A case of thrombophlebitis of the cavernous sinus of dental origin 

with a fatal outcome is reported The author stresses the possibility 

of this origin, as it is usually overlooked _ _ „ 

C E Finlay 
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Clinical Value of Roentgenographic Studies oi the Optic 
Foramen B J Farberov, Ztschr f Aitgenh 89:208 (June) 
1936 


Roentgenographic studies ueie made of the optic foramens of 300 
persons The technic was not desciibed m detail, but to be of any value 
identical procedures must be earned out for both the light and the left 
foramen Pathologic conditions of positive clinical value were found 
m only 22 per cent of the cases Normal roentgenograms were of defi- 
nite negative clinical value in 6 pei cent 

Of the pathologic conditions, eniaigement of the canal was found 
in 17 cases In 4 of these theie was no geneial pathologic piocess to 
account for the eniaigement Unilateral unexplained papilledema was 
associated with enlargement in 1 case, which thiee years later showed 
no change The enlargement m the othei cases was caused by various 
types of tumois of the optic nerve and orbit 

Narrowing of the canal w^as found in 9 cases, caused by trauma, 
tumors, congenital atiophy of the optic nerve, Crouzon’s disease and 
syphilis 

Deformities of the canal w'eie noted in cases of congenital anomalies 
of the skull General thickening of the w^all of the canal was caused 
by osteoblastic metastatic tumor. Congenital atrophy of the optic nerve, 
syphilis and hemangioma of the orbit Thinning of the w^all of the canal 
w'as caused by tumors of the optic nerve and fibromatosis of Reckling- 
hausen Faiberov feels that loentgenographic studies should be 
obligatory in cases in wdiich there are atrophy of the optic nerve, 
exophthalmos, retrobulbar neuritis, unilateral papilledema, trauma to 
the skull, and unusual atypical pathologic changes in the visual field 


or fundus 


H Gifford Jr 


Physiology 

The Nature or the Aqueous Humor J D Robertson, Brit T 
Ophth 22: 79 (Feb ) 1938 

Robeitson considers the several points laised by Duke-Elder in an 
article ciiticizing his paper concerning the theories on the formation 
and exit of the aqueous humor He comes to the following conclusions 

The canal of Schlemm is not a vascular capillary m any sense, 
physiologic or anatomic 

Further study of the urea and the sugar equilibrium shows that the 
aqueous humor cannot be formed by dialysis because (a) the concentra- 
tion of urea in the aqueous is low^ei than that m the blood and (b) the 
concentration of sugar m the aqueous is also lower 

As secretions and dialysates are both isotonic with blood, obseivations 
on the osmotic pressure are of no value in difterentiatmg the one from 
the other 

A physical equilibrium does not exist between blood and aqueous, 
and the equilibrium level of the intraocular pressure is not maintained 
by the hydrostatic force in the capillaries minus the difference in osmotic 
pressure between blood and aqueous 

This IS a further argument against the theory of dialysis In sum- 
mai y , it may be stated that the observations which the author reported 
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originally lefute the suggestion that the aqueous humoi is a dialysate, 
and Duke-Elder’s most recent contribution does not cause him to alter 


this view 


W Zentmayer 


Retina and Optic Nerve 


Retinal Myelin Fibers A Garcia Miranda, Ann d’ocul 174 744 
(Nov) 1937 


Retinal conditions in man and m the highei animals present a great 
pioblem which experimental biologic lesearch is endeavoiing to solve 
A study of embiyologic and hei editary factors has helped to clear in an 
impoitant mannei this not thoioughly exploied field Among unex- 
plained retinal conditions, one of the most interesting is that found 
lepiesented by letinal myelin fibeis 

The fibers were discoveied by Viichow, who m 1856 first observed 
white patches in the neighboihood of the papilla The yeai before 
Jaeger obseived m 3 ^ehn fibeis m the letina on ophthalmoscopic exam- 
ination and had consideied them to be an enlargement of the papilla 
Now^adays numeious authors stress the familial oigin of this condition 
Mauthner observed it in 2 sisteis, and Kiso observed it 6 times in a 
family dining two geneiations Schieck concludes that it is a hei editary 
condition 


The ophthalmoscopic appeal ances are w^ell knowm In typical cases 
brilliant wdiite patches aie seen branching laterally above the papilla At 
the peiiphery these have the appeal ance of silk thread, near the papilla 
they aie more opaque and moie prominent The vessels appear in some 
paits to be covered by these, in others, they he m the myelin fibers 
The fibers rarely pass the boideis of the papilla, but this varies con- 
siderably Usually the fibers come just to the bolder ivithout going 
beyond, appearing slightly opaque Sometimes the papilla is aftected 
111 onty a small degiee, wdiile at tunes it is completely involved, wuth the 
letmal vessels visible only in the letina One illustration and a bibli- 


ography accompany the article 


S H McKee 


Pseudo Albuminuric Retinitis in Cases or Tumor or the Brain 
I J MERKULOwq Acta ophth 15 406, 1937 

Meikulow lecords his observations on 8 patients, all of whom on 
ophthalmoscopic examination showed the type of lesion in the fundus 
which IS ordinarily associated with renal disease One patient pioved 
to have an abscess in the temporal lobe The other patients all had 
tumois of the brain Examination of the urine and blood and a test of 
the renal function eliminated involvement of the kidney in each case In 
no case was the blood pressure elevated 

The author theorizes as to the mechanism of the production of pseudo 
albuminuric retinitis He reviews briefly the classic theories as to the 
production of real albuminuric retinitis, paying most attention to the 
opinion of Volhard, who holds that the retinitis is not the result of 
hypertension as such but of the ischemia resulting from vascular changes 
In the cases under consideration the author believes that the cycle of 
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events is as follows Even in the absence o! high systemic blood 

piessuie theie may be mtracianial hypei tension This gives rise to a 

choked disk The choked disk causes a distuibed retinal circulation, 

with eventual changes m the vasctilai structure and permeability 

Deposition of fatty elements and the other changes of pseudo albuminuric 

letinitis lesult, but only if an additional factor is present The additional 

factoi IS held to be a toxic product in some way elaborated by the 

tumoi of the brain ^ ^ ^ 

O P Perkins 


Uvea 

Pathogenesis, Etiology and Treatment of Glaucomatous Iri- 
docyclitis L Weingott, Arch d’opht 53:672 (Sept) 1936 

In this paper the author ofteis an explanation for the occurrence of 
peisistent hj^pei tension in some cases of intis He reviews the work 
which has been done and the theoiies proposed to account for the 
secondaiy glaucoma which sometimes persists in spite of treatment As 
a lesult of his obsei vations, the authoi suggests that peisistent hyper- 
tension in cases of iridocyclitis is due to degenerative changes which aie 
commonly the result of syphilis and alcohol He believes that alcohol 
increases microbic virulence and causes chionic anatomic changes Inas- 
much as gonococcic infection has been found m so many instances, the 
tieatment he advocates includes the administiation of vaccine in addition 
to the usual theiapeutic piocedures 


S B Marlow 
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COLLEGE OF PHYSICIANS OF PHILADELPHIA, 
SECTION ON OPHTHALMOLOGY 

Charles R Heed, M D , Chan man 
Dec 16, 1937 

Alexander G Fewell, M D , Clc7k 

IntRA CAPSULAR CatARACT EXTRACTION RePORT OE A FURTHER 

Series or Cases Dr Leighton F Appleman 

This article was published in full in the April issue of the Archives, 
page 548 

Bilateral Superficial Lesions of the Cornea Due to Allergy 

Report of a Case Dr George J Dublin 

A white woman aged 48 complained of pain and inflammation of 
the eyes for one week She had suffered a similar attack four years 
previously 

Vision in each eye equaled 6/6 Both eyes showed moderate bulbar 
injection, the corneal epithelium contained multiple punctate infiltrates, 
which were thickened and slightly elevated and stained with fluorescein 
The eyegiounds weie normal The patient complained of severe dis- 
comfort to light 

Medical examination disclosed slight ln^olvement of one of the 
sinuses and secondary anemia The condition in the sinus cleared, but 
the pain and discomfoit continued m spite of usual treatment Tests 
for allergy were made, and the patient had a strong 4 -|- reaction to 
orris root All other tests gave negative results 

The patient was advised to discontinue the use of cosmetics contain- 
ing orris loot Without treatment, lelief was instantaneous, and within 
Lventy-four hours there were only 5 stained areas in the right cornea and 
20 in the left cornea, whereas there had always been approximately 
from 100 to 200 such areas in each cornea for the past four months 
The patient was seen fiequently during the following three months, and 
in this time there was no recurrence of symptoms 

DISCUSSION 

Dr William Zentmayer At the time I saw this patient the con- 
junctiva of the upper lids was quite papillary, and there was vascularity 
of the limbus together with the other changes in the corneas described 
by Dr Dublin 

The condition somewhat resembled trachoma, and I thought that 
this possibility should be borne in mind, although there was also a 
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likelihood that it could be due to cosmetics I think that Dr Dublin 
has conclusive!}'- shown that the latter was conect 

Dr Leighton F Appleman I believe observations of this kind 
aie of considerable importance Occasionally one sees m hospital practice 
patients with inflammation iinolvmg the lids and conjunctiva which resist 
all usual forms of medication I have at times been at a loss to know 
what medication to use next I believe that many of these inflammations 
may be of allergic origin and that the patient should be subjected to 
the usual tests to determine this 


Alexander G Fcwell, MD, Chau man 
AN II 21, 1928 

Warren S Reese, MD, Cleik 

Muscle Spasm Caused by E\eglasses Dr Leo F McAndrews 

A man 41 years of age presents this mteiestmg finding As soon 
as he attempts to wear his glasses, a distinct, hard mass appears over 
the legion of each mastoid 

Palpation indicates that the mass is evidently a contraction of the 
occipitofrontalis muscle 

If the patient pei sists in wearing the glasses, the entire right side of 
the head and right ear become painful, and the neck becomes stiff 
Removal of the glasses or firm pressure on the bridge of the nose causes 
the mass and discomfoit to disappear 

The condition has been piesent for about four yeais Thyioidectomy 
was performed three months ago, but the patient is still neivous and 
emotionally unstable 

There is no anatomic explanation foi this condition The piobable 
explanation is that it is a neurotic manifestation associated with the 
toxic goiter and can be cuied by appropriate psychotheiapy 

DISCUSSION 

Dr Walter I Lillie It is my impression that this is a spastic 
condition Its duiation of four years is suggestive of a postencephalitic 
syndiome When the man puts his glasses on he has marked twitching 
of the eyelids In a case of postencephalitic syndrome, especially if 
changes in the respnatory tract are present, any sudden touch to any 
part of the body stops the attack It would be mteiestmg to follow this 
patient to see if a parkinsonian s}ndronie develops 

Palsy of the Ocular Muscles in a Case of Toxic Goiter 
Dr C E G Shannon 

This is a supplementary report on a case of toxic goiter complicated 
by palsy of the ocular muscles A preliminary report was made at the 
meeting of the section m April 1937 
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H D , a man aged 47, was admitted to the Jefferson Hospital on 
April 2, 1936, with a diagnosis of exophthalmic goiter His chief com- 
plaints were tremor of the hands, palpitation of the heart, bulging of the 
eyes, diplopia, excessive perspiration and loss of weight The blood 
count was normal, and the W assei mann and Kahn reactions were nega- 
tive The basal metabolic rate was 45 plus Motility of the larynx was 
normal, with no apparent nan owing of the tracheal airway 

Subtotal thyroidectomy was peifoimed, and the patient was dis- 
charged ten days after the operation in good condition and relieved of 
all symptoms of toxic goiter aside from the proptosis and the diplopia 
Briefly, the ocular history of the patient is as follows In March 
1936, about a month prior to the removal of the thyroid gland, diplopia 
first developed, it was followed shoitly by swollen and edematous lids 
and later by exophthalmos 

The diplopia and proptosis persisted, but the edema of the lids 
receded immediately after operation 

At the first examination of the patient, on Dec 4, 1936, the follow- 
ing notes were made 

Vision in the right eye equaled 6/9 -j- , that in the left eye equaled 
6/9 (mostly) The pupils were equal and reacted freely to direct and 
consensual stimulation The tension was normal in each eye The 
media and fundi were normal The eyes were proptosed, the exophthal- 
mometer showing 23 mm of proptosis on each side The left eye 
appeared definitely deviated inward and on a lower plane than the right 
eye The Maddox rod test showed an esophona of 30 degrees and left 
hypophoria of 26 degrees 

Diplopia was obtained in all the cardinal directions except m the 
immediate lower field, i e , about from 12 to 14 inches (30 to 35 cm ) 
from the eyes, indicating involvement of all the extrinsic muscles of the 
eyeballs It was interesting to note that a wide separation of images at 
20 feet (609 cm ) diminished steadily as the light was brought toward 
the eyes, until at a comparatively near point the diplopia nearly dis- 
appeared, suggesting a paresis of divergence The power of accommo- 
dation was affected The patient read Jaeger’s test type 14 at 4 inches 
(10 cm ) on the right side and at 5 inches (12 cm ) on the left side 
Various theories have been advanced m connection with the develop- 
ment of the exophthalmos, but so far none has proved entirely satis- 
factory 

The causation of palsy of the ocular muscles m cases of toxic goiter 
IS still under discussion Vaiious theories have been presented by 
different authorities When the preliminary report of this case was 
made an immediate operation to correct the muscular deviation was 
considered In the discussion that followed Dr Zentmayer suggested 
wisely that an operative pioceduie should be delayed until the con- 
gestion and the proptosis had further subsided He cited the report by 
Naffsiger of cases of malignant exophthalmos with blindness in which 
enucleation was followed by death 

Two months later, with the patient under ether anesthesia, tucking 
of the superior rectus muscle and recession of the inferior rectus 
muscle weie carried out In addition, tucking of the external rectus 
muscle and the recession of the internal rectus were performed There 
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was consideiable leactioii to these proceduies, as might be expected, 
but with the use of ice compi esses the eyes quieted, and biiioculai 
single vision was exhibited and still maintains 

Cataract Operation to Reduce the Incidence of Prolapse of 
THE Iris Dr Frank C Parker (by invitation) 

This article will be published in full in a later issue of the Archives 

Clinical Significance of the Retinal Changes in Leukemia 
Dr Glen G Gibson 

This papei will be published in a latei issue of the Archives 

External Orbitotomy Dr Edmund B Spaeth 

(A motion picture in colors was presented, demonsti ating the technic 
of orbitotomy by the external loute without lesection of the bone for 
the lemoval of letiobulbai tumor ) The tumor was in the muscle cone 
Microscopic examination after its lemoval showed it to be a glioma of 
the nerve In spite of the successful orbitotomy, it was thought wise 
in this case to do an enucleation for the satisfactoiy implantation of 
ladium 


NEW YORK ACADEMY OF MEDICINE, SECTION 
OF OPHTHALMOLOGY 

James W White, MD, Chmiman 
Feb 21, 1938 

Rudolf Aebli, MD, Secietmy 

Suprasellar Meningioma Dr Kaufman Schlivek 

A case of supiasellar meningioma is presented to demonstrate how 
proper visual fields, correctly interpreted, can make an elusive diagnosis 
sti aightforward 

L K, a woman aged 51, complained of loss of vision m her left 
eye for one and one-half yeais Aside from conti oiled diabetes and 
treatment for obesity, her past history was unimportant Physical 
examination gave essentially negative results Vision was reduced to 
3/200 m the left eye, that m the right eye was 15/15 The field of 
vision of the left eye showed a temporal hemianopia and that of the right 
eye showed reduction of the upper temporal quadrant foi coloi Roent- 
genograms were normal The patient had been treated foi retrobulbar 
neuntis and was encouraged m the belief that the condition was improv- 
ing Other oculists suggested vascular disease and a macular pathologic 
piocess as the cause However, on proper analysis of the case I con- 
cluded that the lesion was a suprasellar tumor This was confirmed bv 
encephalography and proved by successful operation 
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The vision and the visual fields showed marked iinpi ovement At the 
last examination, several months after operation, vision in the right eye 
was 15/15 and m left eye 15/30 + +, and the visual fields were 
practically completely restored 

Total Symblepharon with Plastic Repair Dr W P Griffey 
(by invitation) 

Anterior, or partial, symblepharon may be readily repaired by excis- 
ing the adhesions from the globe and covering the denuded area with a 
sliding or pedunculated conjunctival graft Posterior, or complete, 
symblepharon is a moie difficult problem and at times is not correctable 
by surgical means 

Aside from facial disfigurement, symblepharon may give rise to loss 
of sight and interfere with the ocular movements 

The case i epoi ted here is one of posterior, or complete, symblepharon 
involving the right lower hd Considerable loss of motion was observed 
in the visual field away from the adhesions Theie were also some 
astigmatic changes in the affected eye 

Mr J O , a white man aged 45, suffered from a lime burn of the 
right eye in May 1937, while working with plaster The eye was 
described at that time as showing a burn of the margins of the upper 
and lower lids, nasally There was marked destruction of tissue about 
the lowei canaliculus The conjunctiva on the nasal side of the globe, 
inferiorly, and on the lower hd was destroyed The cornea was ulcerated 
from 3 to 7 o’clock at the limbus and inward to beyond the center of 
the pupil 

Six months later, at which time the patient was operated on, a firm 
adhesion had formed between the lower hd and the eyeball Fibrous 
tissue extended into the cornea from 3 to 5 o’clock peripherally and 
centrally to the margin of the pupillary area The inferior punctum 
was drawn laterally to a point near the limbus 

The patient complained of a sensation of constant pulling on the eye 
and diplopia on gazing to the right The diplopia was most annoying 
when he looked up and to the right The vision in the right eye was 
20/30 and in the left eye 20/20 

The adhesion was excised from the cornea, local anesthesia being 
used Then, by means of scissors, the fibrous mass was separated from 
the globe well down to the lowei fornix The bare area on the globe 
was covered by means of sliding conjunctival flaps A free conjunctival 
graft, 1 25 by 0 75 cm , was taken from the upper hd of the right eye 
and placed on the denuded inner surface of the hd This graft was 
anchored in place by sutures, and a pressure dressing was applied At 
the end of seven days the sutures weie removed, and the eye was 
uncoveied 

The cosmetic and functional results were satisfactoiy The visual 
acuity was corrected to 20/20 by means of lenses 

Subconjunctival Cyst Simulating Prolapse or the Lacrimal 
Gland Dr James W Smith 

The patient was presented before this section in May 1929 with 
bilateral dislocation of the lacrimal glands The glands were subse- 
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quently successfully replaced into the lacrimal fossae by operation The 
technic employed was described in the 1933 Transactions of the Section 
on Ophthalmology of the Ameiican Medical Association, page 43 

Four months ago two small conjunctival cysts were seen along the 
border of the palpebral lobe of the left lacrimal gland The cysts 
ruptured during an attempt at removal They were found attached to 
the scar of opeiation performed in June 1929 Two months ago the 
left upper lid appeared full, and a firm, movable, almond-shaped mass 
was palpated m the temporal quarter, which could be replaced on 
pressure into the orbit A diagnosis of recurrent prolapse of the 
lacrimal gland was made, and removal of the gland was advised 

A transverse section of the hd exposed a large cyst attached by a 
broad pedicle to scar tissue and the septum orbital just inferior to the 
lacrimal fossa The lacrimal gland was found to be in normal position 
Pathologic examination revealed that the cyst was probably formed from 
remnants of the lacrimal gland left behind at the time of operation eight 
years before The original description of the replacement operation 
indicated that a small portion of the palpebral lobe contiguous with the 
fornix conjunctivae could not be freed and doubtlessly remained outside 
the fossa, with the resultant formation of a subconjunctival cyst 

Subconjunctival Section of the Ductules of the Lacrimal 
Gland as a Cure for Epiphora Dr P Chalmers Jameson, 
Brooklyn (by invitation) 

Section of the ductules of the lacrimal gland m cases of epiphora is 
more advantageous than the more heroic operation of extirpation of the 
lacrimal glands The postorbital region is not invaded, and satisfactory 
cutting off of the desired amount of secretion is obtained by a com- 
paratively easy subconjunctival procedure The anatomy should be 
visualized 

Whitnall states that the ductules seldom exceed a total of 12 Nearly 
all open separately along a line about 4 or 5 mm above the upper convex 
border of the tarsal plate (They open when the lid is everted ) 

If these ductules are severed subcon junctivally in this region, com- 
munication between the glands and the conjunctival sac is disestablished 
The product of the lacrimal gland, after sectioning, is discharged beneath 
the conjunctiva and does not enter the sac 

It must again be remembered that the region just described is not 
above, but below, the tarsal curve when the lid is doubly everted 
The technic for section of the ductules follows 

The lid IS doubly everted by forceps The fornix is thoroughly 
exposed and put on stretch An incision 4 mm long is made at the fornix 
of the outer canthus Stevens’ scissors are introduced in this opening, 
and a subconjunctival separation of the conjunctiva from its basal tissues 
IS made, measuring about 7 mm broad and 14 mm long This sections 
the ductules The scissors can be seen through the translucent con- 
junctiva, and the secretion of the ductules sometimes can be seen to 
bulge the conjunctiva 

In making this separation, the distinctive landmark is the upper tarsal 
curve The breadth of this conjunctival separation should extend from 
the curve to a line 7 or 8 mm below 
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The reaction is slight Edema of the orbital tissues is not noticeable 
The cheek on the side opeiated on swells slightly, showing that the 
secietion is discharging into the tissues This rapidly disappears The 
patient can go home immediately 

The aftei -treatment consists of ice compi esses and stei ilization of 
the sac, if there is any leaction 


DISCUSSION 

Dr James W White I was fortunate enough to see one of the 
patients to whom Dr Jameson lef erred I saw the second eye operated 
on , the patient was so satisfied with the result in the first eye that he 
came back for an operation on the other eye This was the second case 
reported by Di Jameson 

Dr Lewis Webb Crigler I should like to ask if Dr Jameson 
thinks that this piocedure might be advantageous immediately after 
extirpation of the sac in cases of chionic dacrocystitis It would be a 
more simple procedure than the Toti operation or one of its modifications 

Dr P Chalmers J\meson I think that this procedure might be 
used to an advantage in cases of chionic dacrocystitis, the onl}’^ disad- 
vantage would be in not knowing just how the secretion is going to react 
after the operation I should be inclined to do the double procedure at the 
time of removal of the sac, possibly not on all the ductules I think that 
one of the gieat advantages of this method is that one can giade it, one 
can section only half of the ductules, or less, by cutting down the area 
of operation 

Dr Julius Wolee May I ask whethei Dr Jameson thinks that 
possibly an external canthotomy might aid in everting the lid and making 
the operative area more accessible ^ 

Dr P Chalmers Jameson I think that a canthotomy might be of 
help, but I do not think that it is necessary as the entiie area of operation 
IS so easily exposed 

Dr James W White That is my impression, I did this operation 
aftei seeing Dr Jameson do it, and a canthotomy seems unnecessaiy 

Obstetric Ophthalmology Dr Dewey Katz (by invitation) 

(The subject was discussed m the light of the present knowledge 
under the headings of changes in the visual field, ophthalmologic aspects 
of the toxemias of pregnancy, retinal detachment in pregnancy, oph- 
thalmologic indications for the termination of pregnancy and steriliza- 
tion, birth injuries, ocular disease in the puerperium and lactation peiiod 
and ocular disease of the fetus and of the newborn ) 

DISCUSSION 

Dr Alvin J B Tillman I hope you have all enjoyed Dr Katz’s 
paper as much as I have I for one have been entirely unfamiliar with 
a great deal of what has been said here, and in discussion I shall confine 
myself to a few of the great number of topics covered by Dr Katz 
As an internist I have for several years been interested in the toxemias of 
pregnancy, and in the course of a study of these I have collected data 
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on a laige numbei of cases in which a long follow-up study was made 
For this meeting I went ovei the lecoids of these cases from two points 
of view first, foi a desciiption of the letinal findings and, second, 
for the results of follow-up study I have been able to study 109 cases 
111 which the patients weie followed on the aveiage of seven years, and 
of these, 67 pei cent showed hypei tension Of 26 patients who showed 
no letinal damage during the toxemia, 43 per cent showed hypertension 
latei The entire series of cases was analyzed as to vascular change, 
edema of the disk and the piesence of letinal hemorrhage or of exudate, 
and the following facts were noted Of a total of 99 patients, 717 
per cent of those wdio show^ed vascular change alone had hypertension 
later Of those with edema of the disk, 63 8 per cent later showed 
h 3 ^pei tension after an aveiage of six and one-half years Of the patients 
with retinal hemorihage and exudate, 85 per cent showed hypertension 
after a period of from seven to eight yeais 

In agreement wntli what has been said here, there were 16 patients 
wdio showed vascular change before the seventh month, and of these 16, 
all showed h 3 ^pertension later, and 2 died four and four and one-half 
years, respectivel 3 ^ aftei the toxic pregnanc 3 ^ 

Thiiteen patients in the senes show’-ed vascular change, marked 
retinal hemorrhage and exudate and edema of the disk, and aftei an 
average of from six to seven years latei, none w^as normal and 1 had 
died Of these 13 patients wath toxemic pregnancies, 70 per cent had 
stillbirths , that is, 9 of the 13 had stillbirths, and the remaining 4 had 
prematuie dehveiies with a dubious outcome for the babies The cor- 
relation between this type of retinal picture and the poor, dubious or 
fatal outcome can be seen 

I have had 5 patients with retinal detachment, and in these, too, there 
w^as an extremely poor outcome Three of the patients had stillbiiths 
and 2 had piemature deliveries, and during the follow-up study, w^hich 
langed from three to eight years, only 1 patient was found to be free 
from hypertensive disease Four of the 5 patients showed severe hyper- 
tension , 1 was normal 

There is one point on which I diffei from the ophthalmologist , that 
is, his advice to the obstetiician in the presence of retinal hemorihage 
in the vomiting of piegnancy I have seen 3 patients with this picture 
Of these 3, 2 died and 1 recovered One of the 2 who died had had the 
pregnancy terminated two days after the finding of the retinal picture 
The other patient, as a result of what happened to the first patient, did 
not have the pregnancy terminated, and she died too The third had 
the pregnancy terminated before the onset of retinal hemorrhage, but 
this developed a few'’ hours later The patient survived, but paraplegia 
developed, wdiicli lasted for several months, and I believe now, four 
years after this event, that she still shows evidence of it In spite of 
the fact that vitamins B and C are used intravenously in the treatment 
of such patients, I am against allowing pregnancy to continue Vitamins 
B and C have their place m the treatment of pernicious vomiting long 
before retinal hemorrhage takes place The vitamins need time to act, 
and the immediate condition of this type of patient is critical If m 
spite of this treatment retinal hemorrhage develops, the outcome may 
be unfavorable A few months ago I had a patient of this type who w'as 
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treated in this mannei and was permitted to continue with pregnancy 
Two months after the decision, and in spite of adequate doses of 
vitamins, hemiplegia developed 

In summing up the few points I have made I should like to say 
that as a result of this meeting I have added considerably to my 
knowledge in this small field of the toxemias of pregnancy This 
knowledge should be helpful in formulating piognostications in this type 
of case Judging by the cases that I have seen, hypertension will 
eventually develop in the patient with complete neuroretinitis, whereas 
only from 40 to 50 per cent of those with other types of neuroretinitis 
will have this sequel It is therefore highly important to study the retina 
in the active phase of toxemia and m the process of evolution, though one 
may be tempted to forego this m the presence of severe illness of the 
patient in the effort not to disturb her Still, m the interests of the 
outcome, retinal examination is important 

Dr Frances Richman Dr Katz has thoioughly and concisely 
reviewed the various ophthalmologic conditions associated with preg- 
nancy and has brought out the need in these conditions for consultation 
and cooperation between the ophthalmologist and the obstetrician 

In a consideration of the ophthalmologic conditions of the newborn 
due to birth stresses, to which I shall limit m}^ discussion, it will be 
seen that cooperation between the two branches of medicine is especially 
important if the infant is to be assured of perfect visual acuity at birth 

In an ophthalmoscopic study of 1,500 newborn infants here and 
abroad, I have found their classification simplified by separating them 
into two groups those whose eyes have apparently successfully with- 
stood the stresses of biith and appear normal m all respects and those 
whose eyes have been unable to withstand the stresses of birth and 
therefore show ocular changes as a result The term “birth injuries” 
in this connection is to be avoided It has a connotation signifying 
trauma due either to accident or to inexpeiience and should be reserved 
for the extremely rare cases of such nature reported in the literature 
On the other hand, the term “birth stresses” signifies all factors asso- 
ciated with pregnancy and birth which constitute a menace to the health 
of the mother or the child Against these the careful obstetrician 
can take suitable measures, for they lend themselves to analysis and 
study 

Birth stresses affecting the eye are biochemical and mechanical, the 
former beginning with conception and operating incessantly until labor 
begins , the mechanical stresses then predominate until the child is born 
and the cord tied The fetal nutriment conveyed by way of the maternal 
blood stream may at one time or another during gestation lack necessary 
elements or actually contain substances deleterious to the vitality of the 
ocular stiuctures Any impoverishment of the maternal blood, whether 
it be due to an avitaminosis, to a hidden focus of infection or to other 
factors which Dr Katz has pointed out, may leave an imprint on the 
infant’s eye that illy prepai es it to cope with the innumerable mechanical 
stresses to which it is subjected during birth, be this ever so normal The 
immediate effects produced by the interaction of both groups of stresses, 
passive and active, so far as they have affected the eyes of the infant, 
can be readily ascertained by ophthalmoscopic examination, the eye 
being unique among sense organs in that it yields its secrets to inspection 
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The piesence of hemoiihage in the fundus is the most common sign 
that an eye has been unable to withstand the stresses of birth Hemor- 
rhages are of vaiious types and extent and location and can be classified 
accoidmg to the letinal layer which each involves Blight led stiiate 
extravasations, evidently situated m the neive fiber layer, are absorbed 
lapidly and leave no tiace of then piesence, hence the necessity for 
eaily examination, on the first oi the second day A preietmal type of 
hemoiihage is next m fiequency This is dark led and slimy and is 
well ciicumsciibed and long lasting At the summit of each collection 
of blood IS seen the tiny leflex of the ophthalmoscopic light, which 
definitely shows that the hemoirhages lie in front of the retina, the 
inference is that in spite of appeal ance and duiation they may ha\e 
the least damaging eftect Diffusely round .dull red hemoirhages 
situated m the layeis deeper than the neive fibers may be the ones 
having the gieatest potential damaging power A type of hemorrhage 
combining flame-shaped extiemities and spindle-shaped white centers 
of seium IS often seen 

Aside from these, other signs of stiess aie edema of the disk, retina 
and macula, stretching of the disk, luptures of Descement’s membrane, 
and subconjunctival hemorrhages 

A routine "eyeprmt” of every newborn infant, as I have described 
it elsewhere, containing a detailed description of the normal as well as 
the pathologic conditions seen at birth, would enable the obstetrician to 
study his case in retrospect as to possible causes of stress and their avoid- 
ance in future, it would furnish ophthalmologists with information of 
extreme value in studying and eventually clarifying ophthalmologic 
problems of a contioversial nature 

Dr Martin Cohen In these cases of toxemia of pregnancy I am 
much interested in how long the high blood pressure had existed prior 
to the toxemia 

Dr Alvin J B Tillman It is impossible to say with any degree 
of accuracy Some patients were admitted to the hospital for emergency 
measures and were seen for the first time when the hemorrhages were 
already present No information as to antecedents could be obtained 
on these cases I have more data on the 16 patients I mentioned who had 
vascular change prior to the seventh month, and I should say that about 
one half of this group had had hypertension over a vaiiable peiiod of 
time 

Dr Dewey Katz I make no claim for originality or priority of 
any of the statements made this evening My mam purpose has been 
to try to bring some sort of older out of chaos in the field of obstetric 
ophthalmology and to plead for a closer cooperation between the 
ophthalmologist and the obstetrician 
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A Text-Book of Ophthalmic Operations By Haiold Gnmsdale, MB , 
F R C S , Consulting Ophthahnic Surgeon, St George’s Hospital, 
London, and Elinoie Bieweiton, FRCS, Consulting Ophthalmic 
Surgeon, Meti opolitan Hospital, London Third Edition Price, $6 
Cloth Pp 322, with 105 illustiations Baltnnoie William Wood 
& Company, 1937 

The thud edition of “A Text-Book of Ophthalmic Operations” is 
laiger in foiniat than the second edition and less in pagination There 
are 12 chapters, in which are discussed in rotation operations on the 
muscles, operations for ptosis, operations on the lids, operations on the 
conjunctiva, enucleation, opeiations on the lacrijnal apparatus, operations 
for cataiact, after-cataiact and glaucoma, i espectively, and operations 
on the coinea, the sclerotic and the ms and foi the removal of foreign 
bodies 

The content has been well aiianged The gioupmg of procedures, not 
alwaj'^s easy to accomplish, has been caiefully uoiked out, as has also 
the division of operations into then lespective stages The lattei serves 
as an excellent simplified guide for the student^ 

The illustrations, with the eye blocked in by a border to represent 
the lids, aie adopted in this edition as previously Though this manner 
of presentation is sti iking and novel and may accentuate the picture 
portrayal, it does not add beauty to the volume 

The artist has done his u ork well Being an artist, howe\ er, he ha& 
frequently intioduced a laige triangular corneal leflex, which m some 
instances may confuse the operative proceduie for the student 

The anatomic and ph) siologic prefaces to the chapters are excellent, 
well thought out and simply described The} constitute one of the strong 
contributions to the book 

While the desciiptive text is brief foi the most pait, it is clear, and 
every chaptei is supplemented b} a complete bibliogiaphy Modestv 
on the pait of the authois is probably the reason why so little of theii 
personal woik is portiayed oi described Comment also m regard to 
procedure is discreet, although in some cases pointed 

The presentation of a large number of operations without evalua- 
tion may leave the student confused 

The fiist chapter on muscles gives biief, but lucid, descriptions of 
various operations, among which are the neuer pioceduies It might be 
mentioned that two of the most popular operations of advancement and 
shortening are omitted — one, the Worth procedure (described m the 
previous edition), piobably the most popular operation of this type 
in Gieat Britain, and the othei, the Reese method (shortening), the 
most frequently practiced in Eastern America 

More space might have been given to the special con ective capabilities 
of advancement and recession, the degree of correction obtained by each 
and the specific value of each in its own sphere, with emphasis on the 
necessity of using the operation best suited to the type of case at hand 
Correlated with this, one might wish there had been stressed the necessity 
of exact diagnosis based not on deviation alone but on a caieful computa- 
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lion and investigation of nndei lying conditions befoie and after exposure 
of the field, this to include with deviation an estimation of the innei- 
\ation, musculaiization and fascial conditions in a given case 

In the second chaptei on ptosis the student will find a goodly airay 
of opeiations fiom ^^hlch to choose 

The desiie of the authois to eliminate laigely histoiical matter, as 
mentioned in the pieface, has, to a ceitam extent, been carried out 
It has not been altogethei accomplished, however, as this would be impos- 
sible m a well lounded Aolume This may explain why 3 pages are 
devoted to a ceitain operation foi ptosis of the skin There is little 
actual benefit the student could acciue fiom the performance of this 
pioceduie, as the deformit}' left aftei such a plastic operation is usually 
noise than the defect 

In chaptei s III and IV 50 pages aie devoted to operations on the 
lids Guides to selection aie made plainer by the excellent preface 
to this chaptei The operations aie well, though briefly, described, and 
the illustrations are good 

In the section on conjunctival operations, stereotype procedures are 
portrayed This type of woik presents many problems, so that much 
can be left to the ingenuity of the operator 

The necessities for enucleation, with the vaiying technics, and also 
obliteiation of the socket and opticociliary neurectomy are ably discussed 
The technic of insertion of glass balls, implants, foreign material and 
paraffin, and the technic of exenteration are described 

The operative procedures dealing with the lacrimal apparatus are well 
selected The technic of the extirpation of the lacrimal glands is 
described The innocuous subconjunctival section of the ductules will 
probably render these more dangerous procedures unnecessary m the 
future 

Sixty-five pages are devoted to cataract This chapter is well done 
and well balanced Surgeons may find some omissions of their favorite 
procedures The reviewer is much enamored with the bridge operations, 
which are not mentioned, and an impoi tant omission may be the through 
and through needling of Ziegler for juvenile cataract 

The closing chaptei s are devoted to the surgical treatment of glau- 
coma and to operations on the cornea, sclerotic and iris and for the 
removal of intiaocular foreign bodies 

The preface to the chapter on glaucoma is most excellent In this 
chapter the principles are briefly and simply described and cover the 
field 

A short but clear outline of the work done to date for retinal 
detachment is inserted toward the end wheie the work of Gonin, Guist, 
Laisson, Lindner, Safaf, Szily, Vogt and Weve is described This 
brings the volume to a close 

As already stated, there are possibly some omissions on major 
subjects, and the surgeon-at-large may not find his favorite procedure 
01 technic mentioned, but if this were done for all, it would take a 
hbraiy to hold the volumes 

The student will find a large range of operations biiefly but well 
desciibed These can always be supplemented by a profuse and excel- 
lent bibliogiaphv t-, „ 

-T CHALi^lCRS JameSOX 
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TJntersuclmngeii uber die Augenbohlen des Menschen in verschiedenen 
Lebensaltern. By Per Pallin Pp 107, with 22 figures and 12 
tables Stockholm Isaac Marcus Boktrycken-Aktiebolag, 1937 

In his introduction Palhn states that the present study was under- 
taken because of the well known fact that a convergent strabismus of 
moderate oi low degree often decreases or even disappeais at about 
the age of 15 and that some patients who have been operated at an early 
age often eventually have divergent strabismus 

The authoi has measured 240 skulls of newly born infants, young 
cliildren, older children and youths As a control, the measurements 
of 200 adult skulls (100 of male and 100 of female origin) weie used 
Among the measurements made were the inclination of the two 
orbits to each other, the angle between the outer walls of the orbits, 
the angle between the inner walls of the oibits, the depth of the oibit, 
the biorbital width, the interoibital width, the distance between the 
optic foramens and the distance between the midpoints of the orbital 
openings 

Each gioup of similar measmements has been treated statistically 
to obtain the mean, the mean deviation and the mean deviation of the 
mean, with a discussion of the extent to which the differences between 
the various means can be used as a basis f oi asci ibing any changes noted 
to growth 

The authoi also repoits the measuiements of the orbits of 6 
fetuses, which weie 63, 86, 105, 185, 210 and 330 mm m length 
In his summaiy Palliii states that starting about the middle of fetal 
life and continuing after birth theie is a gradual turning forward of 
the laige wing of the sphenoid bone The depth of the orbit also 
increases, as does the distance between the midpoints of the orbital 
openings The angle between the oibital axes becomes smaller, and there 
is a coi responding deciease in the angle between the axes of the muscle 
cones 

Aftei late childhood there is no fuithei inciease in the depth of the 
orbit At this time, owing to the lelatively gieatei inciease in the 
biorbital and the interorbital width, the midpoints of the orbital openings 
turn out more than the optic foramens do, so that theie is an inciease 
in the divergence of the orbital axes This increased divergence, how- 
ever, is slight when compared with the diminution of the bioibital angle 
which occurs after birth 

During further growth theie is a fuithei inciease in the biorbital 
angle, which ceases at about the age of 20 

The biorbital angle has the following values in late fetal life, 61 
degrees, m newborn infants, 59 73 degiees, m young childien, 49 98 
degrees, in older children, 52 79 degrees, m youths, 52 90 degiees 
and in adults, 54 14 degrees One must assume that there aie coi- 
respondmg changes in the angle between the axes of the muscle cones 
The medial orbital walls converge posteriorly befoie biith Owing 
to the development of the ethmoid cells, which bulge moie and more 
into the orbit, increasing the width of the interorbital region posteriorly, 
these walls become appioximately parallel by late childhood and maintain 
this position in later life 
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The external orbital walls also change their position During the 
latter part of fetal life there is a turning forward of the orbital surfaces 
of the great wings of the sphenoid bone, which continues until late 
childhood Also, the frontal piocesses of the malar bones gradually 
diverge anteiiorly, with regaid to their oibital sui faces, until adolescence, 
with a corresponding definite enlargement of the bioibital width 

Pallin has not only done a tremendous amount of work in measuring 
skulls and tabulating his results, but, from his statistical treatment of 
the data, he has also indicated which changes are significant, which are 
of questionable value and which aie of no significance, at least for the 
number of skulls studied 

This IS another one of the excellent monographs which have recently 
been issuing from the Scandinavian countries The work was carried 
on at the University of Uppsala under the directions of Professors 
Frederik Berg and Erik Agduhr In my opinion it is a valuable con- 
tribution to the developmental anatomy of the orbit, and it should be of 
great value to futuie workers m the same field 


Vitamine und Hormone m ihren Beziehungen zur Augenheilkunde 
(Abhandlungen aus der Augenheilkunde und ihren Grenzgehieten, 
no. 25). By Prof Dr Kurt Wachholder, Prof Dr Werner 
Kyneleis and Dozent Dr Remhard Braun, with an introduction 
by Prof Dr C Behr Price, Swiss francs 9 40 Pp 80, with 
21 illustrations Berlin S Karger, 1938 

Three surveys which* were presented m a symposium on vitamins 
and hormones and their relations to ophthalmology at the last meeting 
of the North-West German Ophthalmological Society are repimted 
from Zeitschnff fur Augenheilkunde This publication for ophthal- 
mologists IS most timely in view of' the importance of this research and 
of the rapid progress of the knowledge in this field Wachholder’s intro- 
ductory suivey IS a basic study of the role played by vitamins and 
hormones in the animal economy as a whole He calls attention to what 
Luniiere has called the renaissance of humoral pathology and to how 
this has colored clinical study as well as laboratory research and experi- 
ment While vitamins are correctly named, as they are nutritional ele- 
ments essential to life, only one is, strictly speaking, an amine The 
hoimones, chemical messengers having no nutritional function, are 
concerned with the medication of neural impulses The physical, neuro- 
logic and chemical nature of these leactions is analyzed and piesented 
in detail and with admiiable clarity It is shown that vitamins are 
closely allied to enzymes and may act either as stabilizers or as catalyzers 
They may be produced in the animal organism, or at least prepared in 
the form of piovitamins, while substances which are practically hormones 
aie found in plants Carbonic acid, acetylcholine and a substance closely 
akin to epinephrine are general (Allgemem) hormones which can be 
isolated even from unicellular organisms Kyneleis discusses ocular 
symptoms in diseases of the glands of internal secretion He notes the 
interdependence of the various members of the endocrine system and 
considers the factor of imbalance quite as impoitant as hyperfunction 
or hypofunction of a single organ The role of the vegetative nervous 
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system is also consideied, as is that of the ceiebrum, especially the 
midbiain The last-named stiuctuie is consideied at length and most 
insti uctively m connection with the ocular manifestations of hyperthy- 
loidism, such as Giaefe’s, Stellwag’s, Mobius’ and Dahymple’s sign, 
in exophthalmic goiter and in othei diseases, such as epidemic enceph- 
alitis, postencephalitic parkinsonism and myotonia congenita (Thomsen) 
A detailed study of the cause and pathomechanism of exophthalmos 
then follows The occurience and the chaiactenstic foim of cataract in 
cases of tetany, latent and manifest, as well as m cases of ceitain closely 
allied diseases, such as myotonia dystrophica, are desciibed in detail 
Aciomegaly, Addison’s disease, diabetes and the various dystrophies 
associated with pathologic changes and dysfunction of the pituitary 
gland are also described Tumois of the hypophysis and their 
mechanical effect on the optic neive and in the causation of increased 
intracranial tension and possible endociine factors m coineal dystrophies 
and 111 ceitain syndromes, such as those wdiich bear the names of 
Crouzon, Hand-Schuller-Christian, Friedreich and Wilson, are con- 
sidered briefly This suivey contains a wealth of clinical information 
and data of biopathologic leseaich It is amply documented and 
beautifully and piofusely illustrated The third and concluding article 
on vitamins and the eye, by Braun, although short, is particularly 
valuable m that it takes up the thread of discussion from the gen- 
eralizing introductory lemarks of Wachholdei’s basic study and 
analyzes the lole of the individual vitamins m various ocular con- 
ditions, physiologic as well as pathologic This includes the subject 
of the intiaoculai pioduction of vitamins, the chemism of visual purple 
and the factors of photosensitization and light adaptation Braun lays 
stiess on the impoitance of lecognizing the deleterious action of vitamin 
imbalance, just as in a similar disci epancy affecting the endocrine 
system The interrelations and reciprocal actions, wdiile less thoroughly 
undei stood, aie without much doubt of equal practical significance 

Percy Fridenberg 


Stereoskopische Bilder fur schielende Kinder By Prof C H Sattler, 
Konigsberg Thud edition Puce, 6 marks Fifty'^-four double 
plates Stuttgait Feidinand Enke, 1937 


The first edition of these plates appealed in 1928 and the second 
edition in 1933 (leviewed in the October 1934 issue of the Archives, 
page 625) The present edition consists of 54 split caids for diagnosis 
and therapy 

In the accompanying book of instiuctions are given suitable questions 
foi use with the various slides as well as the piocedure to be followed 
in using the plates 

The appearance of a new edition testifies to the populaiity of the 


Sattler stereoscopic pictures 


W F Duggan 



Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, Pans, 6® 
Secretary-General Prof M Van Duyse, Universite de Gand, Gand, Prov 
Ostflandern, Belgium 

All correspondence should be addressed to the Secretariate, 66 Boulevard Saint- 
Michel, Pans, 6® 

International Ophthalmologic Congress 
Secretary Dr E Marx, Costzeedijk 316, Rotterdam, Netherlands 

International Organization Against Trachoma 
President Dr A F MacCallan, 33 Welbeck St , London, W , England 

FOREIGN 

British Medical Association, Section on Ophthalmology 

President Dr Stewart Duke- Elder, 59 Harley St , London, W 1 

Secretary Dr Thomasina Belt, 13 Mitchell Ave , Jesmond, Newcastle-on-Tyne 

Place Plymouth Time July 20-22, 1938 

Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each 
month 

German Ophthalmological Society 
President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 
Place Heidelberg Time July 4-6, 1938 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary T Harrison Butler, 81 Edmund St, Birmingham, England 
Place Birmingham and Midland Eye Hospital 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 

All correspondence should be addressed to the Secretary, Dr Mohammed 
Khahl 


Ophthalmological SoaETY of the United Kingdom 
President Mr Gordon M Holmes, 9 Wimpole St , London, W 1 
Secretary Mr H B Stallard, 35 Harley St , London, W 1 

Ophthalmology Society of Bombay 
President Dr D D Sathaye, 127 Girgaum Road, Bombay 4 
Secretary Dr H D Dastur, Dadar, Bombay 14 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 


” Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date 
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Oxford Ophthalmological Congress 

Master Dr C G Russ Wood, Hill House, Abberbury Rd , Iffley, Oxford, 
England 

Hon Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury, 
England 

Tune July 7-9, 1938 

Palestine Ophthalmological Society 
President Dr Arieh Feigenbaum, Abyssinian Str IS, Jerusalem 
Secretary Dr E Sinai, Tel-Aviv 

Polish Ophthalmological Society 
President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindley'a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of Ophthalmology 
President Dr Malcolm Hepburn, 111 Harley St, London, W 1, England 
Secretary Dr C Dee Shapland, 15 De\onshire PI, London, W 1, England 

Soci£.tl Francaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Pans, 7e 

Society of Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm, Sweden 

Secretary Dr K 0 Granstrom, Sodermalmstorg 4 III tr , Stockholm, So , 
Sweden 

Tel-Aviv Ophthalmological Society 
President Dr D Arieh-Fnedman, 96 Allenby Str , Tel-Aviv 
Secretary Dr Sadger Max, 9 Bialik Str, Tel-Aviv 

Tsinan Ophthalmological Society 

Chairman Dr Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung 

Place Cheeloo University School of Medicine Time Last Thursday of alter- 
nate months 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 

Ophthalmology 

Chairman Dr S Judd Beach, 704 Congress St , Portland, Maine 
Secretary Dr Derrick T Vail Jr, 441 Vine St, Cincinnati 
Place St Louis 

American Academy of Ophthalmology and Otolaryngology, 
Section on Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , Chicago 
Executive Secretary-Treasurer Dr William P Wherry, 1500 Medical Arts 
Bldg , Omaha 

Place Washington, D C Time Oct 9-14, 1938 

American Ophthalmological Society 
President Dr Frederick Tooke, 1482 Mountain St , Montreal, Canada 
Secretary-Treasurer Dr Eugene M Blake, 303 Whitney Ave , New Haven, Conn 
Place Hot Springs, Va 

Canadian Ophthalmological Society 
President Dr W Gordon M Byers, 1458 Mountain St , Montreal 
Secretary-Treasurer Dr Alexander E MacDonald, 421 Medical Arts Bldg , 
Toronto 
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STATE 

CoLouADo Ophthalmological Society 

President A presiding officer is selected for each meeting alternately until all 
members have served 

Secretary Dr John C Long, 324 Metropolitan Bldg, Denver 
Place Capitol Life Bldg , Denver Time 7 30 p m , third Saturday of each 
month, October to Mav, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr Charles T Flynn, 41 Trumbull St , New Haven 
Secretary-Treasurer Dr Shirley H Baron, 309 State St , New London 

Eye, Ear, Nose and Throat Club or Georgia 

President Dr Grady E Clay, 384 Peachtree St , N E , Atlanta 
Secretary-Treasurer Dr J Mason Baird, 511 Medical Arts Bldg, Atlanta 

Indiana Academy or Ophtiialmologi and Oto Laryngology 

President Dr C W Rutherford, 23 E Ohio St , Indianapolis 
Secretary Dr Marlow W Manion, 23 E Ohio St , Indianapolis 
Place Indianapolis Time First Wednesday in April 

Iowa Academy or Ophthalmology and Oto-Laryngology 

President Dr H H Lamb, American Bank Bldg , Davenport 
Secretary-Treasurer Dr B M Merkel, 604 Locust St , Des Moines 
Place Davenport 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr Francis E Le Jeune, 632 Maison Blanche Bldg, New Orleans 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St , Vicksburg, Miss 
Place Gulfport, Miss Time May 8, 1939 

Michigan State Medical Society, Section of Ophthalmology 

AND Otolaryngology 

Chairman Dr F N Smith, Grand Rapids Clinic, Grand Rapids 
Secretary Dr Dewey R Heetderks, 26 Sheldon Ave , S E , Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Frank N Knapp, 318 W Superior St , Duluth 
Secretary-Treasurer Dr George E McGeary, 920 Medical Arts Bldg , Minne- 
apolis 

Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 

President Dr Roy Grigg, Bozeman 

Secretary Dr A W Morse, 507 Phoenix Bldg , Butte 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr Norman W Burritt, 30 Beechwood Rd , Summit 
Secretary Dr A Russell Sherman, 671 Broad St , Newark 
Place Atlantic City Time June 1939 

New York State Medical Society, Eye, Ear, Nose and Throat Section 

Chairman Dr Algeron B Reese, 73 E 7lst St , New York 
Secretary Dr Chester C Cott, 333 Linwood Ave , Buffalo 
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North Carolina Eye, Ear, Nose and Throat Society 

President Dr J M Lilly, 302 Old St, Fayetteville 
Secretary-Treasurer Dr Frank C Smith, 106 W 7th St, Charlotte 
Place Charlotte Time October 

North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr N A Youngs, 322 De Mers Ave, Grand Forks 
Secretary-Treasurer Dr F L Wicks, 516-6th St, Valley City 
Place Fargo Time May 1939 

Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr A B Dykman, Medical Dental Bldg, Portland 
Secretary-Treasurer Dr Andrew J Browning, 418 Mayer Bldg, Portland 
Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St , Providence 
Place Rhode Island Medical Society Library, Providence Time 8 30 p m , 
second Thursday in October, December, February and April 

Sooth Carolina Society of Ophthalmology and Otolaryngology 

President Dr S B Fishburne, 1430 Marion St, Columbia 
Secretary Dr J W Jervey Jr, 101 Church St, Greenville 
Place Columbia Time Nov 1, 1938 

Tennessee Academy of Ophthalmology and Otolaryngology 

President Dr Kate Savage Zerfoss, 16S-8th Ave , N , Nashville 
Secretary-Treasurer Dr W D Stinson, 805 Medical Arts Bldg , Memphis 

Texas Ophthalriological and Oto-Laryngological SoaETY 

President Dr T E Fuller, 100 W Board St , Texarkana, Texas 
Secretary Dr O M Marchman, 1719 Pacific Ave , Dallas 

Utah Ophthalmological Society 

President Dr V P White, 143^ S Main St, Salt Lake City 
Secretary-Treasurer Dr E B Fairbanks, Boston Bldg, Salt Lake City 
Time Third Monday of each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Charles T St Clair, 418 Bland St , Bluefield, W Va 
Secretary-Treasurer Dr M H Williams, 30j4 Franklin Rd , S W , Roanoke 

West Virginia State Medical Association, Eye, Ear, Nose 

AND Throat Section 

President Dr George Traugh, 309 Cleveland Ave , Fairmont 
Secretary Dr Welch England, 62154 Market St, Parkersburg 

LOCAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr Andrew Rados, 31 Lincoln Park, Newark 
Secretary Dr William F McKim, 317 RoscmIIc A\e, Newark 
Place 91 Lincoln Park South, Newark Time 8 45 p m , second Monday of 
each month, October to Maj 
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Akron Academy of Ophthalmology and Otolaryngology 

President Dr L E Brown, Second National Bldg , Akron 
Secretary-Treasurer Dr C R Anderson, 106 S Main St, Akron 
Time First Monday in January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr J Mason Baird, Medical Arts Bldg , Atlanta, Ga 
Secretary Dr Alton V Hallum, 478 Peachtree St , Atlanta, Ga 
Place Academy of Medicine, 38 Prescott St Time Second Friday of each 
month from October to May 

Baltimore Medical Societt, Sfction on Ophthalmology 

Chairman Dr Frank B Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore 

Secretary Dr Fred M Reese, 6 E Eager St , Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m , 
fourth Thursday of each montli from October to Alay 

Brooklyn Ophthalmological Societv 

President Dr E Clifford Place, 59 Livingston St , Brooklyn 
Secretary-Treasurer Dr Frank Mallon, 1135 Park PI , Brooklyn 
Place Kings County Medical Society Bldg, 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Buffalo Ophthalmologic Club 

President Dr Ivan J Koenig, 40 North St, Buffalo 
Secretary-Treasurer Dr Meyer H Riwchun, 367 Linwood Ave , Buffalo 
Time Second Thursday of each month 

Chattanooga Society or Ophthalmology and Otolaryngology 

President Each member, in alphabetical order 
Secretary Dr A H Benz, 706 Medical Arts Bldg , Chattanooga 
Place Mountain City Club Time Second Thursday of each month from Sep- 
tember to May 

Chicago Ophthalmological Society 

President Dr Georgiana Dvorak-Theobald, 715 Lake St, Oak Park 
Secretary-Treasurer Dr Earle B Fowler, 55 E Washington St, Chicago 
Place Medinah Michigan Avenue Qub, 505 N Michigan Ave Time Third 
Monday of each month from October to May 

Cincinnati Ophthalmic Club 
Chairman Each member, in rotation 

Secretary-Treasurer Dr E R Thomas, 819 Carew Tower, Cincmnati 
Place Holmes Memorial Library, Cincinnati General Hospital Time 8 15 
p m , third Monday of each month except June, July and August 

Cleveland Oto-Laryngologilal Clup 

President Dr Clarence Engler, 2323 Prospect Ave, Cleveland 
Secretary Dr Fred Dixon, 2060 E 9th St , Cleveland 

Cleveland Ophthalmological Club 

Chairman Dr Paul Moore, Republic Bldg, Cleveland 
Secretary Dr G Leslie Miller, 14805 Detroit Ave , Cleveland 
Time Second Tuesday in October, December, February and April 
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College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Alexander G Fewell, 1924 Pine St , Philadelphia 

Clerk Dr W S Reese, 1901 Walnut St, Philadelphia 

Time Third Thursday of every month from October to April, inclusive 

Columbus Ophthalmological and Oto-Laryngological Society 

Chairman Dr Hugh G Beatty, 150 E Broad St, Columbus, Ohio 
Secretary-Treasurer Dr W A Stoutenborough, 21 E State St , Columbus, Ohio 
Place Deshler Wallick Hotel Time 6 p m , first Monday of each month 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr Edgar G Mathis, 416 Chaparral St , Corpus Christi, Texas 
Secretary Dr E King Gill, 416 Chaparral St , Corpus Christi, Texas 
Time Second Thursday of each month from October to May 

Dallas Academy of Ophthalmology and Oto-Laryngology 

President Dr Lester H Quinn, 4105 Live Oak, Dallas, Texas 
Secretary Dr J Dudley Singleton, 1719 Pacific Ave , Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy or Ophthalmology and Otolaryngology 

President Dr E G Linn, 604 Locust St , Des Moines, Iowa 
Secretary-Treasurer Dr Grace Doane, 614 Bankers Trust Bldg , Des Moines, 
Iowa 

Time 7 45 p m , third Monday of every month from September to May 

Detroit Ophthalmological Club 
Chairman Members rotate alphabetically 
Secretary Dr William Fowler, 1066 Maccabee Bldg, Detroit 
Time 6 30 p m , first Wednesday of each month 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr L A Hulsebosch, 191 Glen St, Glen Falls 
Secretary-Treasurer Dr Joseph L Holohan, 330 State St, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat SoacTY 

President Dr R A Gough, 602 W 10th St , Fort Worth, Texas 
Secretary-Treasurer Dr Charles R Lees, 806 Medical Arts Bldg, Fort Worth, 
Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 

Grand Rapids Eye, Ear, Nose and Throat Society 

President Dr Dewey R Heetderks, 405 Medical Arts Bldg , Grand Rapids, Mich 
Secretary-Treasurer Dr Robert G Laird, 116 E Fulton St, Grand Rapids, Mich 
Place Various local hospitals Time Third Thursday of alternating months, 
September to May ’ 

Houston Academy of Medicine, Eye, Ear, Nose and 
Throat Section 

President Dr Louis Daily, 1215 Walker Ave, Houston, Texas 
Secretary Dr Herbert H Harris, 1004 Medical Arts Bldg , Houston, Texas 
Place Medical Arts Bldg , Harris County Medical Society Rooms ’ Time 
8pm, second Thursday of each month from September to June 
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Indianapolis Ophthalmological and Otolaryngological Society 
President Di J K Leasure, 23 E Ohio St, Indianapolis 
Secretary Dr Kenneth L Craft, 23 E Ohio St , Indianapolis 
Place University Club Time 6 30 p m , second Thursday of each month 
from October to June 

Kansas City Society or Ophtiiai moi ogv and Oto-Lauyngology 
President Dr E N Robertson, Concordia, Kan 
Secretary Dr John S Knight, 1103 Grand Ave , Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 
Chairman Dr Ben K Parks, 619 Professional Bldg , Long Beach, Calif 
Secretary-Treasurer Dr Paul Nilsson, 211 Cherry Ave, Long Beach, Calif 
Place Professional Bldg Time Last Wednesday of each month from October 
to May 

Los Angeles Society or Ophthalmologv and Oto-Laryngolog^ 
President Dr Clifford B Walker, 427 W 5th St , Los Angeles 
Secretary-Treasurer Dr John P Lordan, 2007 Wilshirc Blvd , Los Angeles 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire Bhd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 

Louisville E\c, Ear, Nose and Throat Societi 
President Dr Gaylord C Plall, Brown Bldg, Louisville, K> 

Secretary-Treasurer Dr Charles K Beck, Starks Bldg, LouismUc, Ky 
Place Brown Hotel Time 6 30 p m, second Thursday of each month from 
September to May, inclusive 

Medical Society or the District or Columbia, Section of 

Ophthalmologi and Otolaryngology 
Chairman Dr Earle Breeding, 1801 I St , N W, Washington 
Secretary Dr Elmer Shepherd, 1606-20th St , N W, Washington 
Place 1718 M St, N W Time 8 p m, third Friday of each month from 
October to April, inclusive 

Memphis Society of Ophthalmologv and Otolaryngologv 
Chairman Each member, in alphabetical order 

Secretary Dr Sam H Senders, Medical Arts Bldg, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 
8pm, second Tuesday of each month 

Milwaukee Oto-Ophthalmic Society 
President Dr John E Mulsow, 231 W Wisconsin Ave, Milwaukee 
Secretary-Treasurer Dr John B Hitz, 411 E Mason St , Milwaukee 
Place University Club Time 6 30 p m , second Tuesday of each month 

Minneapolis Ophthalmological Society 
Chairman Each member, in alphabetical order 
Secretary Dr M C Pfunder, 645 Medical Arts Bldg, Minneapolis 
Place Hennepin County Medical Society rooms Time 6 30 p m , fourth 
Monday of each month, October to May, inclusive 

Montgomery County Medical Society 
Chairman Dr P H Kilbourne, Fidelity Bldg, Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg , Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , monthly, first Tuesday from October 
to June, inclusive 
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Montreal Ophthalmological Society 
President Dr L de G Joubert, 690 Dunlop St , Montreal, Canada 
Secretary Dr K B Johnston, 1509 Sherbrooke St , , Montreal, Canada 

Time Second Thursday of October, December, February and April 

Nashville Academy of Ophthalmology and Otolaryngology 

Chairman Dr Guy Maness, 119-7th Ave, Nashville, Tenn 
Secretary-Treasurer Dr Andrew Hollabaugh, Doctors Bldg, Nashville, Tenn 
Place St Thomas Hospital Time 8pm, third Monday of each month from 
October to May 

New Orleans Ophthalmological and Otolaryngological Society 
President Dr R H Fisher, Chess and Checker Club, New Orleans 
Secretary-Treasurer Dr H F Brewster, 837 Gravier St , New Orleans 
Place Eye, Ear, Nose and Throat Hospital Time Third Thursday of each 
month from October to June 

New York Academy of Medicine, Section of Ophthalmology 
Chairman Dr James W White, 15 Park Ave , New York 
Secretary Dr Rudolf Aebli, 30 E 40th St , New York 

Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 
President Dr Percy Fridenberg, 38 W S9th St, New York 
Secretary Dr David Alpenn, 889 Park Place, Brooklyn 
Place Squibb Hall, 745-5th Ave Time 8 p m , first Monday of each month 
from October to May, inclusive 

Omaha and Council Bluffs Ophthalmological and 
Oto-Laryngological Society 
President Dr Philip Romonek, 107 S 17th St , Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6 p m, dinner, 
7pm, program, third Wednesday of each month from October to May 

Ophthalmological Society of the University of Pittsburgh 
President Dr W W Blair, 121 University PI , Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave , Pittsburgh 
Time Second Monday in November, January, Afarch and Afay 

Passaic-Bergen Ophthalmological Club 
President Dr R N Berke, 430 Union St , Hackensack, N J 
Secretary-Treasurer Dr T A Sanfacon, 340 Park Ave , Paterson, N J 
Place Paterson Eye and Ear Infirmary Time 9 p m , last Friday of every 
month, except June, July and August 

Philadelphia County Medical Society, Eye Section 
Chairman Dr Walter I Lillie 3701 N Broad St, Philadelphia 
Secretary Dr Edmund B Spaeth, 1930 Chestnut St , Philadelphia 
Time First Thursday of each month from October to Alay 

Pittsburgh Ophthalmological Society 
President Dr Glendon E Curry, Westinghouse Bldg , Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave , Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Afonday of each 
month, except June, July, August and September 

Richmond Ophthalaiological and Oto-Lar\ ngological Society 
President Dr N H Turner, 200 E Franklin St , Richmond, Va 
Secretary Dr Richard W Vaughan, Aledical Arts Bldg , Richmond, Va 
Place Westmoreland Club Time 6 pm, second Alondaj of each month from 
October to Afaj 
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Rochester Eye, Ear, Nose and Throat Society 
President Dr R E Elliott, 78 S Fitzhugh St, Rochester, N Y 
Secretary-Treasurer Dr Raphael Farber, 280 Monroe Ave, Rochester, N Y 
Place Rochester Medical Association, 113 Prince St Time 8 pm, third 
Monday of each month from October to May 

St Louis Ophthalmic Society 
President Dr Roy E Mason, Frisco Bldg, St Louis 
Secretary Dr Leslie Charles Drews, 508 N Grand Blvd , St Louis 
Place Oscar Johnson Institute Time Clinical meeting 5 30 p m , dinner and 
scientific meeting 6 30 p ni , fourth Friday of each month from October to 
April, inclusive, except December 

San Antonio Ophthalmolo-Oto-Laryngological Society 
President Dr Oscar H Judkins, 414 Navarro St , San Antonio, Texas 
Secretary-Treasurer Dr Wilfred E Muldoon, 414 Navarro St, San Antonio, 
Texas 

Place Bexar County Medical Library Time 8pm, first Tuesday of each 
month from October to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr Russell Fletcher, 490 Post St, San Francisco 
Secretary Dr Avery Morley Hicks, 490 Post St, San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of everj’- month except May, June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 
President Dr R R Kirkpatrick, 6th and Walnut Sts, Texarkana, Ark 
Secretary-Treasurer Dr W L Atkins, 940 Margaret PI , Shreveport, La 
Place Shreveport Charity Hospital Time 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Lary ngology 
President Dr P B Greene, 422 Riverside Ave , Spokane, Wash 
Secretary Dr O M Rott, 421 Riverside Ave , Spokane, Wash 
Place Paulsen Medical and Dental Library Time 8pm, fourth Tuesday of 
each month except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society 
President Dr James F Cahill, 428 S Salma St , Syracuse, N Y 
Secretary-Treasurer Dr I Herbert Katz, 713 E Genesee St , Syracuse, N Y 
Place University Oub Time First Tuesday of each month except June, July 
and August 

Toronto Academy of Medicine, Section of Ophthalmology 
Chairman Dr A Lloyd Moigan, Medical Arts Bldg, Toronto, Canada 
Secretary Dr W R F Luke, Medical Arts Bldg , Toronto, Canada 
Place Academy of Medicine, 13 Queen’s Pk Time First Monday of each 
month, November to April 

Washington, D C, Ophthalmological Society 
President Dr G Victor Simpson, 1710 Rhode Island Ave, N W , Washington, 
DC ^ _ 

Secretary-Treasurer Dr Frank D Costenbader, 1726 I St, Washington, D 
Place Episcopal Eye, Ear and Throat Hospital Time 8pm, first Monday 
m November, January, March and May 
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INTRAOCULAR TENSION IN CASES OF SARCOMA 
OF THE CHOROID AND CILIARY BODY 

JOHN H DUNNINGTON, MD 

K£W •iORK 

This study of the intiaoculai tension in eyes containing new giowths 
was undertaken in an endeavor to determine the diagnostic value of this 
test in the differential diagnosis between a seious detachment of the 
letina and one due to an intraocular neoplasm 

The occuirence of secondaiy glaucoma as a late manifestation of 
intiaoculai sarcoma is univei sally recognized, but the behavior of the 
intraocular tension in the early stages of the disease is not well known 
The literature on this phase of the subject is confusing, foi some authors 
have made no mention of it, while one stated “Tension is a valuable 
diagnostic point, in retinal detachment due to a serous collection it is 
generally decreased, m choroidal sarcoma it is usually normal at fiist 
and becomes increased latei ” ^ Still anothei - stated “Too much reli- 
ance cannot be placed upon the tension of the eyeball as a distinguishing 
sign between saicoma and letmal detachment because intraocular tension 
may be unalteied in each instance, although as C Devereux Marshall 
has shown it is probably never diminished in undoubted cases of cho- 
roidal sarcoma while it may be reduced m cases of sarcoma of the ciliary 
body ” 

The eailiest refeience to hypotony in cases of intraocular neoplasm 
was made by Laurence® in 1866 He reported a case in which the 
eyeball was very soft The condition was not diagnosed until the eye 
Mas enucleated after the patient had previously been subjected to iridec- 
tomy for glaucoma ivith subsequent hypotony Lauience cited this case 

From the Institute of Ophthalmology, Presbjtenan Hospital 

Head before the New York Academy of Medicine, Section of Ophthalmoloirv 
Alaj 16, 1938 

1 Ball, J M , cited by Findlay, E K Tumors of the Choroid, in Wood C 

A The American Encjclopedia and Dictionary of Ophthalmology, Chicago Cleve- 
land Press, 1914, vol 3, p 2180 ’ 

2 deSclnveinitz, G E Diseases of the Eve, ed 10, Philadelphia, W B 
Saunders Company, 1924, p 405 

3 Laurence, J Z Ophth Rev 2 3/8, 1866 
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as an exception to ^on Graefe’s dictum that “the degree of tension of 
the eyeball is a guide to diagnosis ” In commenting on this unusual 
finding, he stated “Mi Nunneley of Leeds told me he had frequently 
met with soft globes in the first stage of malignant disease of the e}e- 
ball ” The fiist real stud) on this subject was made in 1889 by Mar- 
shall,^ ^^ho concluded that the intiaocular tension was seldom lowered 
in globes containing new giowths He found the tension increased in 
66 6 per cent, normal in 30 3 pei cent and lowered in 3 03 per cent 
Cairying his studies still furthei, he reported m 1896 on 100 cases in 
which he “compaied the pathological state with the condition they pre- 
sented befoie excision ” Fiom these studies he concluded that “dimin- 
ished tension by no means uncommonly occurs \\hen the ciliary bod} 
IS involved, but I ha^e been unable to find an undoubted case in which 
the tension has been reduced when the choroid onlj is affected ” 

In 1898 Leber and Krahnsto\er ® ie\ie\\ed the hteiature on hypotony 
m cases of intraocular sarcoma The} lepoited on 37 such cases, adding 
the leports of several of then own to those previously recorded No 
attempt vas made to measure the intiaoculai tension of both e}es, and 
the series of cases was largely made up of those m which phthisis biilbi 
vas a late manifestation In 11, there was profound hypoton} without 
actual shiinkage of the ejeball, but the authois contended that these 
eyes were in a tiansitional stage They showed that phthisis bulbi is 
usually not the result of a perforation and concluded that the hypoton} 
and shrinkage of the eyeball come from a chronic plastic inflammation 
due to bacteria rather than from the toxins formed b} necrosis of the 
tumoi They speculated that the fiequency of endogenous infection 
may be due to the fact that neciotic tumor tissue foims a good medium 
for bacterial growth 

Franz’ in 1920 ^\as the fiist to record the intiaocular tension of 
both eyes in his report on hypotony as an early manifestation of cho- 
loidal saicoma He reported the detailed obsenations in 3 such cases 
and concluded fiom his study that the lowered intraoculai tension was 
not due to bacteiial infection, uveal inflammation oi necrosis He dis- 
cussed the causes of hypotony in cases of detachment of the letina and 
stated that the same causative factois were responsible for its occuirence 
in association with tumoi The tension of the affected e}e was 6 mm 
of meicury lowei than that of the other eye in 1 of his cases, 8 mm 
in 1 case and 12 mm in another 

In the same year Francis ® reported an interesting case of intraocular 
saicoma in which the patient was followed foi five years on account 

4 Marshall, C D Roy London Ophth Hosp Rep 15 57, 1889 

5 Marshall, CD Tr Ophth Soc U Kingdom 16 155, 1896 

6 Leber, T , and Krahnstover A Arch f Ophth 45 164, 1898 

7 Franz, G Klin Monatsbl f Augenh 64 348, 1920 

8 Francis, L At Am J Ophth 3 872, 1920 
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of a macular lesion When he was first seen, the intraocular tension 
was 20 mm of meicury, while at the time of enucleation it was only 
5 mm Pathologic examination failed to reveal a peif oration, and the 
tumor was located in the choroid near the optic disk So while the 
existence of hypoton} in association with intraocular sarcoma has been 
known for many yeais, no recent attempt has been made to establish 
the frequency with n Inch it occurs in the first stage of the disease 

ANALYSIS or CASES 

No case was considered m this analysis unless the clinical diagnosis 
was confirmed by a pathologic examination of the enucleated eye Tono- 
metric readings with a Schiotz tonometer were made on both eyes in 
every instance Fifty-five cases of sarcoma of the choroid and the ciliary 
body ha^ e been analyzed, and the results are shown in table 1 

In 9 of the 15 cases in which the intraocular tension of the affected 
eye w^as highei than that of the sound eye, the disease had progiessed 


Table 1 — Coinpmaftve Tension of the Affected Eyes 


Tension 

No of Cases 

Percentage 

Higher 

15 

27 3 

Equal 

11 

200 

Lower 

29 

52 7 


to the second stage, as theie was definite secondaiy glaucoma piesent 
With the exclusion of these 9 cases from consideration, it was found 
that the intraoculai tension was either equal to or less than that of the 
fellow eye in 86 9 per cent of the lemaining 46 cases A definite lower- 
ing of the intraocular tension was recorded in 63 per cent of these cases 
The difference in the toiiometric readings foi the two eyes varied from 
2 to 10 mm of meicury, the average being 5 mm The average tension 
in these 46 cases was 119 mm of mercury It is interesting to note 
that in a previous report Macnie and I ® found the average intraocular 
tension m 55 cases of serous detachment of the retina to be 11 1 mm 
of meicury In none of these cases in which a Imvered intraoculai 
tension \vas found had the condition progressed through the glaucoma- 
tous state into one of phthisis bulbi In every instance the diagnosis ivas 
made prior to the onset of glaucoma, i e , in the first stage of the 
disease It can therefore be said that in at least fiom 60 to 65 per cent 
of cases of sarcoma of the choioid and ciliary body a lowered intraocular 
tension is manifested in the eail} stages of the disease 

The 55 cases studied here w'ere grouped according to the location of 
the piiinai) site of the tumor, as shown in table 2 

9 Dunnington, J H , and ^^tacnie, J P Detachment of the Retina Operative 
Results in One Hundred and Fifh Cases, A,rch Ophth 13 191 (Feb) 1935 





Table 2 — Classification of Cases on Basis of Pnniaiy Site of Tnmoi 



Ko oi 
Cases 

47 

8 


Olcnslon 


Priimry Site 

Choroid 

Ciliarv bod\ 

' Illfcher 

14 (208%) 

1 (12 3%) 

Equal 

8 (17%) 

2 (37 5%) 

' ^ 

Lower 

23 (33 27o) 

4 (307o) 

T XBLE 3 — Anal;isis 

of Fifty-Five Cases of Sat coma of the CJioioid 
and the Cthai v Body 


lension 


Case No 

Lie Iin ohed 

' 0 D 

0 S Location of Tumor 

1 

Group 1 Ilighcr Intramuscular 'loncion in 
OS 12 

the Effected l.jc 
13 

Choroid 

2 

o n 

27 

23 

Choroid 

3 

o s 

15 

IS 

Choroid 

4 

0 D 

IS 

16 

Choroid 

5 

0 b 

12 

14 

Choroid 

C 

0 D 

23 

19 

Choroid 

7 

0 S 

19 

70 

Choroid 

S 

0 S 

13 

28 

Choroid 

0 

0 b 

12 

33 

Choroid 

10 

0 S 

10 

32 

Choroid 

11 

0 D 

44 

IS 

Choroid 

12 

0 D 

70 

16 

Choroid 

13 

0 S 

16 

40 

Choroid 

14 

0 S 

15 

48 

Choroid 

15 

0 S 

12 

33 

Choroid 

If. 

Group 2 Equal Intraocular 
0 S 

'lension In Iloth Eics 

10 10 

Choroid 

17 

0 D 

10 

10 

Choroid 

18 

0 D 

8 

8 

Choroid 

19 

0 D 

14 

14 

Choroid 

20 

0 D 

14 

14 

Choroid 

21 

0 D 

20 

20 

Clioroid 

22 

0 S 

8 

8 

Clioroid 

’3 

0 S 

20 

20 

Choroid 

24 

0 D 

13 

15 

Ciliarj hod\ 

2') 

0 D 

10 

10 

Ciliary body 

20 

0 D 

8 

8 

Ciliary bod\ 

27 

Group 3 Lower Intraocular Tcnclon in the Affected Eje 

O D 8 14 

Choroid 

2S 

0 B 

s 

10 

Choroid 

29 

0 S 

3S 

15 

Choroid 

30 

0 S 

20 

12 

Choroid 

31 

0 S 

10 

12 

Choroid 

32 

0 11 

7 

13 5 

Choroid 

S3 

0 11 

10 

12 

Choroid 

34 

O S 

16 

12 

Choroid 

35 

0 S 

14 

9 

Choroid 

36 

0 11 

10 

16 

Choroid 

37 

0 11 

5 

14 

Choroid 

38 

0 11 

12 

14 

Choroid 

39 

0 S 

17 

10 

Choroid 

40 

0 D 

11 

14 

Choroid 

41 

0 11 

7 

13 

Choroid 

42 

0 D 

14 

18 

Choroid 

43 

0 S 

12 

8 

Choroid 

44 

0 D 

12 

14 

Choroid 

45 

0 D 

s 

15 

Choroid 

46 

0 S 

23 

12 

Choroid 

47 

0 S 

16 

7 

Choroid 

48 

O D 

IS 

23 

Choroid 

49 

0 S 

IS 

14 

Choroid 

50 

0 D 

IS 

23 

Choroid 

51 

O S 

18 

14 

Choroid 

52 

D S 

12 

8 

Ciliary body 

53 

0 11 

0 

12 

Ciliary body 

54 

0 11 

s 

14 

Ciliary body 

55 

O S 

20 

10 

Ciliarj body 
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A stud} of the figuies in table 2 reveals that of the 47 cases in 
vhich the disease was diagnosed as being of choioidal oiigin there was 
a lo^vel intraoculai tension in the affected e 3 ’’e in 25 (53 2 per cent) 
While in some of the cases secondary involvement of the ciliary body 
may have been pi esent, m many of them the lesion was confined entirely 
to the choroid 

The numbei of cases of piimary involvement of the ciliary body is 
too small to justify any comment, unless the relative infrequency of 
increased mtiaocular tension in this group is worthy of note, having 
occuiied 111 only 1 of the 8 cases 

SUMMARY 

Fifty-fiie cases of mtiaocular sarcoma have been analyzed m an 
endeavor to determine the frequency as well as the manner m which 
the intraocular tension is affected by the disease In 9 of these cases 
definite secondaiy glaucoma had intervened 

In 29 (63 per cent) of the remaining 46 cases, the tension of the 
affected eye was found to be lower than that of the sound eye In 11 
(23 9 pel cent) the mtiaocular pressuie of the two eyes was equal, 
while 111 6 (131 pel cent), the affected eye showed a slightly highei 
tension The amount of lowering of the intraocular tension varied from 
2 to 10 mm of mercury, the average being 5 mm This decrease in 
piessuie was encounteied just as frequently when the disease oiigmated 
in the choroid as when it started in the ciliaiy body It is therefore 
felt that an initial diop in the intraocular tension is the rule lather than 
the exception in the eaily stages of sarcoma of the choroid and ciliary 
body 

Dr John M Wheeler allowed me to incoiporate the data for many of his 
cases in this report 



CLINICAL SIGNIFICANCE OF THE RETINAL 
CHANGES IN LEUKEMIA 


GLEN G GIBSON, MD 

PniLADFI PniA 

Since Liebieich’s descnption of the retinal changes in leukemia, 
numerous ophthalmologists have recorded their experiences m con- 
tributions ^^hlch take into consideration the descnption, the incidence, 
the prognostic significance and the histologic picture of the -various 
ocular lesions observed m the several types of this condition 

This report includes the results of a study of the letinal changes 
and the laboratory findings in 22 cases in which a diagnosis of 
leukemia was made by the members of the medical depaitment of the 
Temple Univeisity j\Iedical School The clinical diagnosis was con- 
firmed in 9 cases at autopsy and in 7 additional cases b) biopst None 
of the e}es was studied microscopically The ophthalmologic and clin- 
ical data in these cases conform in most instances to the obseuations 
of Wagenei,^ Goldback - and Fiank^ The objects of this repoit are 
to discuss the ophthalmologic diagnosis and piognosis of leukemia and 
to call attention to the close parallelism befween the amount of hemor- 
ihage 111 the retina and the degiee of anemia which is associated vith 
the leukemia This relation i\as noted by Boigeson and ^^'agener' in 
their excellent papei on leukemia 

DIAGNOSIS 

In many cases it is possible for the ophthalmoscopist to make a 
positive diagnosis of leukemia without the assistance of the clinical 
data merely by the appearance of the fundus In this senes the letinal 
changes were chai actenstic of leukemia in 2 cases befoie the changes 
in the blood and the clinical signs weie sufficiently ad^anced to warrant 
a diagnosis The ophthalmologic diagnosis was subsequently confirmed 
at a later admission to the hospital Consequently, it does not behoove 

From the Department of Ophthalmology of Temple Umversit}' Ikledical 
School 

Read before the Eye Section of the College of Plo^sicians of Philadelphia, 
April 21, 1938 

1 Borgeson, E J, and Wagener, H P Changes in the Eje in Letikeimaj 
Am J M Sc 177 663-676 (Alay) 1929 

2 Goldback, J Leukemic Retinitis, Arch Ophth 10 808-817 (Dec ) 1933 

3 Frank, J Leukemic Retinitis, M J Australia 1 364 (March 23) 193a 
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the ophthalmologist who finds a typical letmitis of leukemia to change 
his opinion if the clinician is unable to confiim the diagnosis Twelve 
patients presented retinal changes which were sufficiently chaiacteiistic 
to permit a positive diagnosis of leukemia to be made In 2 of the 
cases the diagnosis made on the basis of the fundal changes was blood 
dyscrasia, and in 1 case it was retinitis of anemia, in 2 of the cases 
no classification was made The fundi weie repoited as noimal in 
5 cases 

The first and most frequently obseived sign m the cases of leu- 
kemia in this senes was a change m the appearance of the retinal veins 
They became darker and fullei than noimal This was the most helpful 
sign in making the diagnosis This observation is not in accoid with 
that of R Foster Moore, ^ who stated that the venous changes are 
the least significant The retinal veins weie recorded to be daikei and 
fuller than normal m all except the 5 normal fundi This sign almost 
in\aiiably precedes the retinal hemorrhages and persists after they absorb 
during 1 emissions In the most advanced and typical foims the veins 
become dilated and tortuous and constiicted at intervals, so as to resem- 
ble loughly a chain of sausages In every case of bilateral involvement 
in which the retinal veins appear daiker and fuller than normal, leukemia 
should be suspected, and a careful study of the fundi should be made 
to exclude such types of venous changes as are associated vith anemia, 
polycythemia, congenital lieait disease and congenitally large veins 
This IS not always easy oi possible, but frequently one is lewaided foi 
careful study by helpful differential points Congenitally large veins 
are noimal in color and quite tortuous and are usually matched by a 
similar tortuosity of the arteries in an otherwise normal fundus In 
cases of anemia the rest of the fundus, including the disk, is pale In 
the cases of leukemia the combination of dark full veins and palloi of 
the disks was not obseived without other associated lesions In cases 
of polycythemia there is a definite cyanotic color, and the arteiies 
are also larger and daikei than noimal In cases of congenital heait 
disease the aitenes usually appear normal, and the veins which are 
laiger than normal, are extremely cyanotic One should exclude a 
diagnosis of leukemia in cases m which one observes the combina- 
tion of normal disks and arteries associated with i datively full and 
daik retinal veins If, however, m addition to the changes just 
enumeiated, one finds one or more retinal hemorrhages, the possi- 
bility of the condition being leukemia is enhanced mateiially Retinal 
hemorrhages weie observed in 13 of the 22 cases in this senes at the 
first observation In 2 cases localired aieas of exudate vithout hemor- 

4 ]\roore R F IMcdical Ophthalmolog^ , ed 2 Philadelphia, P Blakiston’s 
Son &. Co 1925 chap 10, p 104 
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ihage were obsened, hemoiihages occuinng subsequently m the course 
of the disease While the most typical hemorrhage of leukemia is a 
laige lound hemorihage with a white centei, this t}pe is seldom obseived 
m the eaihei stages of the letinal changes One may encounter almost 
any size oi shape hemorihage, with the possible exception of the 
small punctate hemoiihages so fiequently obseived in cases of diabetes 
The degiee of hemoi ihage may ^ar\ fiom one small hemoirhage to 
almost complete infiltration of the letina The amount of the hemor- 
ihage seems to be propoitional to the degiee of anemia associated with 
the leukemia, hence in ceitam cases of leukemia a letinal picture is 
obseived that is indistinguishable fiom the letinitis of anemia In 
2 of the cases the hemoi ihage was so extensne that it simulated bilateral 
thiombosis of the cential letinal \ein If, m addition to the foregoing 
changes, one obsenes a naiiow -nhitc line on each side of the vein, 
the condition is tiue letmitis of leukemia m the limited sense, with 
peiivenous diapedesis of the white blood cells This perivenous infiltra- 
tion does not in any wa} defoim the ^eln, and this is helpful in differ- 
entiating the condition from peiiphlcbitis In 2 cases there was edema 
of the disk Rarel}’' one obsei \ es that the artei ics become slightly fuller 
than normal and that the reflex stripe on the artery is accentuated 

PROGNOSIS 

While the ultimate prognosis in cases of leukemia is almost ln^arl- 
abl}’’ fatal, it is difficult to attempt to judge the immediate prognosis 
by the letinal picture Occasional!} the disease inns its complete course 
without the development of oculai signs Consequent!) , a normal oculai 
picture does not necessanly render the immediate prognosis good 
Usually in fatal cases an extensive hemoi ihagic infiltiation of the retina 
develops befoie death Howevei, it sometimes happens that a patient 
with maximum retinal involvement will enjoy a spontaneous remission 
both fiom the retinal and the clinical standpoint Consequently exten- 
sive retinal hemorrhage, though usually a grave sign, does not neces- 
sarily have an immediate serious significance Aside from these 
exceptions, however, one gets the clinical impiession that there is a 
fairly close relation between the amount of retinal hemorrhage and the 
clinical condition of the patient As a rule, when the patient’s general 
condition gets worse moie retinal hemorrhages occur, and when the 
patient improves clinically, the hemorrhages tend to absorb 

CORRELATION BETWEEN RETINAL HEMORRHAGE AND ANEMIA 

In the analysis of these cases there was one observation which seems 
to be of clinical importance, that is, the close parallelism between the 
amount of anemia and the extent of the retinal hemorrhage For 
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descriptive pin poses, the cases weie divided into four gioups on the 
basis of the amount of retinal hemorrhage In group 1 ueie included 
those cases in which theie were fiom one to three retinal hemorrhages 
(fig 1) Group 2 included those in which from about four to ten 
letinal heniorihages occuired, while group 3 (fig 2) consisted of those 
111 which the hemorrhages uere too numerous to count, and gioup 4 
(fig 3), those in which theie was a maximum degree of retinal henior- 
ihage The cases are arianged m order in figure 4, so that the ones in 
which the red cell counts were the lowest are at the top of the chait 
and those in which the red cell counts weie the highest are at the 



Fig 1 (group 1) — Earl}' retinal picture m a case of leukemia The veins are 
slightly full and dark, the hemorrhage is near the normal disk, the arteries aie 
normal, and exudate is seen abo\e the macula The rest of the white spots are 
high lights 

bottom The degiee of hemonhage was plotted on the basis of the 
foregoing classification It is immediately apparent that the cases m 
which the red cell counts ivere the lowest were the ones m ivhich the 
most extensive degree of letmal hemorrhage occurred Cases of anemia 
of a moderate degree aie m general the ones m ivhich the moie moderate 
amount of letinal hemonhage occms, whereas those m which the red 
cell counts are lelatnel) high are the ones m w'hich no retinal hemor- 
rhage occurs This close correlation indicates that there must be a 
close relation between the amount of hemorrhage and the degree of 
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anemia Fiuther confirmation of this was furnished by examination 
of 3 patients who on fiist obseivation had no retinal hemorrhages and 
onh a mild degiee of anemia Siibsequentlv, it was observed that retinal 



Fig 2 (group 3) — Slight edema and pallor of the disk, as shown in the right 
and left eye of the same patient The veins are dark, full and tortuous, the 
arteries are normal, and the hemorrhages are too numerous to count 



Fig 3 (group 4) — Maximum degree of retinal hemorrhage with white centers, 
as shown in the right and left eyes of the same patient Slight edema of the disk is 
present 


hemorrhages developed and that this development was associated with 
an appreciable decrease in the number of red blood cells This decrease 
was out of proportion to the degree of the clinical hemorrhagic phe- 
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Fig 4 — Correlation between anemia and retinal hemorrhage in cases of leu- 
kemia The blocks to the left represent the red blood cells in millions in each of 
the 22 cases at the time of the first retinal examination The adjacent blocks 
represent the amount of retinal hemorrhage If there is no block adjacent to the 
red blood cell block, it indicates that there were no retinal hemorrhages The 
extensive retinal hemorrhages occurred in the cases of severe anemia, the mod- 
erate degree of retinal hemorrhages occurred in the cases of moderate anemia, 
and no hemorrhages occurred m the cases of mild anemia 



Fig 5 Comparison of the iihite cell count and retinal hemorrhage m cases 
of leukemia The blocks on the left represent the iihite blood cell count in each 
of the 22 cases, and the blocks to the right represent the amount of retinal hemor- 
rhage There is no correlation between the leukocjtosis and the amount of retinal 
lieinorrhage 
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nomenon In this senes of cases, it seemed to make no difteience 
N\hethei the leukemia was of the myelogenous or the l}mphatic tjpe 
There is a similai but less consistent coi relation between the hemoglobin 
and the letmal hemoirhages Intel estingly, in the case m which the 
led cell couiit was the lowest the ophthalmologic diagnosis iias retinitis 
of anemia instead of leukemia There is no such con elation between 
the white cell count and the amount of letinal hemonhage as pointed 
out by Goldback - In figure 5 the same cases are an anged in the order 
of increasing white cell count, and it is appaient that there is no relation 
between the amount of letinal hemonhage and the degiee of leuko- 
cytosis 

CLINICAL IMPRLSSION 

Since theie is such a close paiallehsm between the degiee of anemia 
and the extent of the letinal hemorrhage as well as the clinical condi- 
tion of patients wuth leukemia, it seems fan to conclude that endence 
has been presented which suggests that theiapeutic and imestigative 
pioceduies could be moie advantageously directed tow aid the factor 
of anemia instead of toward the leukocjtosis in the unsohed problem 
of leukemia 


DISCUSSION 

Dr Francis Heed Adler I should like to ask Di Gibson if he 
has aity idea what causes the wdnte spots in the centei of the hemor- 
rhages in cases of leukemia Textbooks usually say that they are due 
to the presence of accumulated wdnte blood cells, but I ha\e noticed 
them in cases of leukemia wdien the white cell count was not materially 
elevated 

Dr Glen G Gibson In obseiving these cases one gets the iinpies- 
sion that the white centei s aie due to a collection of seium and hemoi- 
rhagic debris rather than to a nest of wdnte blood cells sui rounded by 
red blood cells I regret that I have no micioscopic confii mation of 
this impression 



BILATERAL CONGENITAL ECTOPIA LENTIS WITH 
ARACHNODACTYLY (MARFAN’S SYNDROME) 

JOSEPH LAVAL M D 

NEW YORK 

The condition A\hich bears Mai fan’s name is characteiized by the 
following S 3 anptoms lack of subcutaneous fat, poorly developed mus- 
culature, elongated extiemities and curvature of the spine In approxi- 
mately half of the cases the following conditions are also found 
congenital cardiac disease, congenitally dislocated lenses, miosis and high 
m}opia The condition occuis with equal frequency m both sexes and 
usually IS not recognized until the third or the fourth year, often it 
IS not diagnosed until adult life has been leached It is a hereditary 
condition which can be transmitted by males and females alike and is 
considered b} most authoiities to be transmitted by changes m a vaiying 
number of chromosomes If only chromosomes concerned with meso- 
dermal development are involved, the oculai symptoms are absent 
(congenital mesodermal dystrophy) , if chromosomes concerned with 
ectodermal de^ elopment are also affected, the suspensory ligament of the 
lens and sometimes the dilator muscle of the ins are involved, resulting 
in dislocation of the lens and a rigid, contracted pupil (congenital ecto- 
dermal dystrophy) 

The mesodermal changes are characteiistic The patient is tall, due 
to the long legs , the hands and feet are extremely long and thin , the 
body and face are thin, due to the lack of subcutaneous fat , the fingers 
aie delicate and long (“spider digits” — arachnodactyly) , there is scolio- 
sis 01 kyphosis or both, the skull and teeth aie long and nanow, and 
the bony palate is naiiov with a high arch 

TERMINOLOGY 

Some of the mesodeimal changes were fiist described by Mai fan ^ m 
1896, and the name of aiachiiodactyly was suggested by Achard - in 
1902 Since then vaiiations in the syndrome, including the caidiac 
and ocular changes, ha^e been observed In 1924 Ormond and Wil- 

1 Marfan, A B Un cas de deformation congenitale des quartre menibres 
plus prononcee aux extremities charactensee par rallongement des os a\ec un 
certain degre d’annncissement, Bull et mem Soc med d hop de Pans 13 220, 
1896 

2 Achard C Arachnodachlie, Bull et mem Soc med d hop de Pans 19 
81-1, 1902 
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hams ® fii St described the oculai changes Inch occui m about half 
the cases of this syndiome The only Ameiican ophthalmologists who 
have paid any particulai attention to this condition are Lloyd and 
Buich/ whose ai tides appeared m 1935, 1936 and 1937 Burch’s article 
IS accompanied by a complete chionologic bibhogiaphy, which it is 
unnecessary to lepeat here 

Weve ® repoited on this condition m 1931 and added repoits of 23 
cases in 6 families from Holland This is the first article to appeal 
tiom that countiy He placed all the signs on a mesodermal basis 
Killmann reported 7 cases m which the picture was typical and 1 in 
which it was not quite typical , the latter type he called a foi me fi nstc 
His expel lence was the same as that of all other investigators in that 
he found no evidence of syphilis, alcoholism oi endociine disturbance 
Fianceschetti/® and Waardenburg ® expressed the belief that the changes 
m the iris and lens are ectodeimal m oiigin, and m 1 case he noted a 
coloboma of the lens 

Because of the congenital changes in the mesodeimal and ectodeimal 
tissues, with resultant dislocation of the lens, perhaps it would be advisa- 
ble to com a new name for the condition and call it dysmesectopia The 
“dys” IS foi the djstiophy, the “mes” foi mesodermal and the “ecto” 
for ectodermal , the “ecto ’ is also a part of the word ectopia (disloca- 
tion) If only the mesodermal tissue is invohed, the name would be 
dysmesdactyly, the “dactyly” lef erring to the condition of the fingeis, 
which IS a prominent characteiistic, and at the same time pait of the 
term aiachnodactyly, which has come into fanly common use, would 
be retained 

REPORT or CASES 

Case 1 — M H , a white man, single, aged 50, was first seen in Dr Fletcher’s 
clinic at the Manhattan Eye, Ear and Throat Hospital in December 1936, at which 
time he requested an examination for glasses The vision in the right eye was 
found to be limited to the ability to count fingers at 5 feet (152 cm ) , there was no 
improvement with glasses The vision in the left eye was 20/200, which was 

3 Ormond, A W , and Williams, R G Case of Arachnodactyly with Special 
Reference to Ocular Symptoms, Guy’s Hosp Rep 74 385, 1924 

4 Lloyd, R I Arachnodactyly, Arch Ophth 13 744 (May) 1935 , A Second 
Group of Cases of Arachnodactyly, ibid 17 66 (Jan) 1937 

5 Burch, F E Association of Ectopia Lentis with Arachnodactyly, Arch 
Ophth 15 645 (April) 1936 

6 Weve, H Ueber Arachnodactylv (Typus Marfan) Dystrophia Meso- 
dermahs Congenita, Arch f Augenh 104 1 , 1931 

7 Killmann Angeborene doppelseitige Linsenektopie und Arachnodaktvhe, 
Klin Monatsbl f Augenh 92 335, 1934 

8 Franceschetti, A Marfanscher Symptomenkomplex und Coloboma lentis, 
Klin Monatsbl f Augenh 88 686, 1932 

9 Waardenburg, P J Das menschliche Auge und seme Erbanlagen, Haag, 
Nijhoff, 1932 



LA VAL— MARFAN S SYNDROME 


inipro\ed to 20/70 + bj a -f 1 00 D spli C + 2 00 D c\\ , axis 15 The right e\c 
sliowed a deep anterior chamber, ^\lth the face of the ins somewhat conca^e, an 
extremeh small pupil and marked iridodenesis After se\eral drops of homatropme 
Indrobromide and atropine -were administered, onh slight dilatation of the pupils as 
obtained, but it ^\as sufficient to determine that in the right e 3 e the lens was 
111 the lower part of the Mtreous and marked choroidal pigment changes were 
present throughout the fundus The left eje also had a small pupil, and the face 
ot the iris was conca\e below and com ex above J^Ioderate iridodenesis was 
present A cataractous lens could be seen dislocated up and in, and on movement 



Appearance of the patient in case 1 


of the head in certain positions the edge of the lens could be moved partiallv out 
of the pupillary space The patient was seen at regular mterv^als, and one year 
later the left lens was found entirely displaced from the pupillary space and Iv mg 
m the vitreous below The vision now was 20/30 with a +1 00 D sph C +2 00 
D C 3 d, axis 135 The fundus was clearl 3 seen after slight dilation with 
homatropme hydrobromide There were marked m 3 epic changes, including a 
posterior staph 3 doma and choroidal atroph 3 ’- 

The t 3 '^pical appearance of the hands and feet and the gaunt appearance due 
to the lack of subcutaneous fat are shovvm in A of the accompan 3 mg illustration 
The extreme laphosis is shown m B In both + and B it will be noted that the 
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left lower extremity is more lobust and moic fully developed This was due, 
I believe, to the kyphosis which resulted from excess weight being put on tlie 
left lower extiemity 

According to the patient, liis father and mother had no oculai trouble and 
wore glasses only for reading He has two brothers, 1 of whom I examined and 
found to have normal eyes and no skeletal defects The other brother is sup- 
posed to have normal eyes and has 2 children, one of whom is nearsighted 

Case 2 — H , a 10 year old girl, was first brought to Dr Fletcher’s clinic 
at the age of 6 years because of poor vision When examined at the first visit 
she was found to have long hands and feet and looked emaciated No subcutaneous 
fat was present, and there was marked lordosis of the spine Her teeth were long 
and thin, and her palate was high and quite arched The lenses were both dis- 
located, and the aides were tremulous The pupils were small but were easily 
dilated with homatropine hydrobromide The fundi showed no abnormalities At 
the time of writing, four years later, both lenses are completely disclocated and he 
in the vitreous below With a 9 D sph vision of approximately 20/50 is 
obtained for each eye, but it is difficult to examine the child as she is not coop- 
erative Her father and mother and maternal grandmother have noimal eves and 
no skeletal defects The child has no brothers or sisters A request for a 
photograph was emphatically refused bv the patient 


COMMLIvT 

Theie has been a good deal of discussion about the condition of 
the dilatoi muscle of the ins in cases of dysmesectopia Some say 
that the muscle is rigid and otheis aie as ceitam that it is absent In 
1 of my cases (2) dilatation was easilj obtained with homatioiiine 
hydrobromide, showing that the dilator muscle was not rigid, and mod- 
el ate dilatation W’’as obtained with cocaine hydrochloride, pointing to 
the presence of some dilatoi muscle fibeis In the other case (1) 
onl} a slight increase in the size of the pupil, 2 mm , was obtained with 
eithei homatropine hydrobiomide oi cocaine hydiochloiide, but the dila- 
tation was definite I think that a conseivative opinion would be that 
in some cases of dysmesectopia not only mesodermal structuies aie 
affected but ectodeimal structures, such as the zonular fibers of the lens 
oi the dilatoi muscle of the ins or both, may also be involved This 
is W’^hat Vogt’-“ suggested, and many otheis agiee that it seems coriect 
in the light of the piesent knowledge 

SUMMARY 

Two cases of congenital mesodeimal and ectodeimal dystrophy wath 
aiachnodactyly and bilateial congenital ectopia lentis are lepoited, and 
a lesume of the various signs and symptoms is given The terminology 
IS discussed, and it is suggested that the term dysinesdactyly be adopted 
when the chromosomes concerned with mesodermal tissue aie involved 
When the ectodeimal tissue is also affected, the term dysinesectoDia 
is suggested 


10 Vogt, A Marfan’s Syndrome, Klin Monatsbl f Augenh 87 258 1931 



NATURE AND MANAGEMENT OF THE 
HETEROPHORIAS 


J T 2.IAXWELL, MD 

OM MIA 

At biith the eyeballs assume a position conti oiled b}^ basic innei- 
\ation which is present befoie environmental influences have 'become 
eflective This innervation is innate and has been called tonic innei- 
\ation At birth vision is not fully developed, noi is the relation between 
the two eyes developed As growth proceeds, fixation, fusion, coordi- 
nation, conveigence and accommodation develop, become interrelated 
and assume then various loles in the positioning of the eyes When 
the higher centers of the hi am are inhibited, as in sleep, deep narcosis 
01 coma, the eyes may assume a position which is irrele\ant to that in 
eitect when the nervous system is functioning noimally In fact, it 
seems from the positions of the eyeballs under the conditions named 
that the eyes aie more or less set adrift to wander with little or no 
mnervational control With the return to normalcy, a flow of pioperly 
distributed innervation to the oculai muscles is lesumed In discourses 
on psychophysiologic mechanisms, the term position of rest is frequently 
used The question arises as to what may be called lest Shall the term 
be used when fusion alone is eliminated or when othei stimuli which 
influence the position of the visual axes are rendei ed inactive ^ 

TONIC INNERVATION 

When a dissociation method, such as the scieen test oi the Maddox 
rod, IS used to test the muscle balance for distant vision (assuming 
emmetiopia), only the tonic innervation is in effect, because fusion is 
eliminated, and if the eyes are emmetiopic, no accommodation is active 
Under dissociation, there may be either orthophoria oi heterophona 
(exophoria, esophoria, hyperphoria or cyclophoria) 

Exophoria may be defined as that position of the eyes, lelative to 
the distance at which the test is made, in which the visual axes, under 
dissociation, do not meet before reaching the object of fixation Eso- 
phona IS that position of the eyes in which the visual axes, under 
dissociation, meet between the eyes and the object of fixation Hypei- 
phona and cyclophoria are likewise positions of the eyeballs controlled 
by the innate tonic innervation when fusion is made artificially impossible 
In other words, heterophorias are examples of improper distribution of 
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tonic innervation It is the function of the fusion faculty to coirect 
these anomalies by keeping the eyes in a position that will insure single 
binocular vision The adequacy of this mechanism depends on the degree 
Qt heteiophoiia and the extent of the fusional amplitude Exophoiia or 
esophoria foi distance vision of ovei 1 oi 2 pi ism diopters which is not 
caused by accommodative conveigence would be an example of an 
anomaly of tonic inneivation 

When the relation between accommodation and conveigence is well 
developed, esophoiia may' lesult fiom accommodative convergence 
piompted by^ the effort of the accommodation to oveicome an existing 
hvpeiopia The same condition may lesult from an ovei correction of 
myopia This would not be an anomaly of tonic inneivation An 
esophoiia of this ty'pe would disappear undei the influence of a collecting 
spheie The adjustment might not occui at once, howe\er, owing to 
the possible formation of habit 

The detection and measuiement of anomalies of tonic innervation 
aie accomplished by dissociation methods at 6 meters In the presence 
of such an anomaly’’ the powei of the fusion faculty must be measured 
by pi ism convergence or pi ism dnergence (duction tests) in order to 
asceitain the adequacy of the collecting foice in ovei coming the existing 
phoi la 

Heteiophoiia is not m itself necessaiily of clinical significance It 
IS the ratio of the collecting powei of the fusion faculty to the hetero- 
phoria wdnch is the deciding factoi If the pow’er of the fusion facult} 
IS low’’ in propoition to the amount of heteiophoria present, single 
binoculai vision will eithei be maintained undei stress (eyestiain) or, 
if the piopoitional strength of the fusion facultv to the heteiophoria is 
too low to pioduce single binoculai Msion, stiabismus will lesult 
Exophona of 5 prism diopteis for distance vision w’ould in all prob- 
abilit}’’ give no trouble if the ey’es W’eie able to overcome 10 oi inoie 
pi ism diopteis base out (adduction) and letain single binoculai vision, 
w’heieas, if the positive fusional conveigence w’eie much less, the 
exophona foi distance vision might w’ell be expected to pioduce 
symptoms It IS the i elation of the demand (heterophoiia) to the 
available mnei vational supply indicated by’ the duction tests w’hich 
decides the issue 

By long peisistent oithoptic tiainmg it is often possible to reduce 
a phoria, but the process is not an easy one In fact, if some simple 
method could be developed wheieby a phoiia could be readily changed, 
the greatest pioblem of oculai muscle imbalance w’ould be solved 

In contrast to the lelative stability of the distribution of tonic 
innervation, the power of the fusion faculty may vaiy’ gieatly’, not only 
with the condition of the general sy’stem but as the result of oithoptic 
tiaining and othei influences 



maxivell—iieterophoria 


377 


rUSIONAL RESERVE 

If a heteiophoiia exists, the fusion faculty should be able to maintain 
single binoculai vision, and in addition theie should be a leseive powei, 
measuied by pi isms As an analogy, one might say that if a man 
expected to cany a eight of 50 pounds (23 Kg ) foi a city block, he 
<^hould be able to lift a consideiably gieatei load If the fusion faculty 
weie just baiely able to compensate a phoiia (no leseive) and produce 
single binoculai vision, it would be umeasonable to suppose that the 
condition would be comfoi table ovei an extended peiiod of time 

When both eyes fixate an object (single binoculai vision) and pi isms, 
base ill 01 base out, aie intei posed, the images begin to move off the 
fovea, and a leflex is set up which will, within ceitain limitations, leplace 
the images on the fovea and maintain fusion The impoitant aspect of the 
situation is the limitations When pi isms are placed base out befoie 
the eyes, they will, m older to letain single vision, conveige to a ceitam 
extent onl), beyond which limit the addition of fuithei pi ism powei 
will pioduce eithei diplopia oi suppiession of vision m one eye The 
same is tiue of diveigence pioduced by base in pi isms, except that the 
out-turning of the eyes is usually less in amount than the intuining 

It can easily be shown that the angular distance which the eyes may 
be turned by pi ism powei while maintaining fusion is not a musculai 
limitation, because as soon as fusion is lost eithei eje will turn faithei 
It is evidently the association factoi that imposes the limitations The 
degiee to which the fusion faculty is developed is appaiently the con- 
ti oiling factoi 

A stiain IS pioduced under pi ism action in piopoition to the stiength 
of the pi isms used Under such conditions a load is tin own on the fusion 
faculty in an eftoit to letain single binoculai vision Thus, by the use 
of pi isms, the powei of the fusion faculty is measured That amount 
of pi ism powei which can be oveicome, in excess of that which is 
noimally in use, has been called the “fusional leseive” Comfoi table 
vision depends laigely on the i elation of the amount of fusion powei in 
use to that in leserve Experience has shown that eyestiain is likely to 
occur if over one half of the total fusion power is in use Such a lule 
will have many exceptions and be subject to individual vaiiation, never- 
theless, it IS a basis on which to work 

When, by oithoptic training, an attempt is made to produce a 
comfortable condition by building up the fusion faculty to compensate 
for a high degree of heteiophoiia, an acquiied leflex is being artificially 
increased to compensate for an improper (innate) tonic innervation It 
usually happens that even though the fusion faculty has been increased 
by training so that a heteiophoria may be earned in comfoi t, the tonic 
innervation (heterophoiia) will remain unchanged I wish to emphasize 
particulaily the fact that tonic innervation is stable and difficult to change 
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INNERVATION AT THE READING DISTANCE 

At the leading distance theie must be considered not only the tonic 
innervation and the fusion faculty which are present foi distance but the 
influence of accommodation and the pioximity of the object of regaid 
111 Older to see near objects cleaily and singly, the visual axes must 
converge, and accommodation must be in effect Therefoie, accommo- 
dation and convergence become associated, although either may act 
without the other In the presence of uncoirected h}peropia, accom- 
modation must be exerted for distant vision, and it can easily be shown 
with the dissociation tests that convergence is induced by this accom- 
modation Therefore, esophona is likely to be present for distance vision 
in cases of uncorrected hyperopia When the necessarv plus lenses 
are added, accommodative esophona will disappear At the reading 
distance accommodative convergence is usually piesent The difference 
between the exophoria for near vision and the total amount of con- 
vergence necessary to maintain single binocular vision for near objects 
indicates the amount of accommodative convergence vhich is in 
effect undei dissociation In persons with 1115 opia, who accommodate 
little, if any, the exophoria for near vision will usually be high, because 
accommodation and convergence have not become as closelj associated 
in such persons Experience has shown that accommodatn e com ergence 
for near vision in perfectly normal subjects may vaiy fiom 16 prism 
diopters (the total amount of convergence at 38 cm ) to none at all 
It IS theiefoie evident that accommodative convergence (calculated by 
the exophoiia for neai vision) is not necessarily an impoitant factor of 
comfoi t for near vision but is simply indicative of the established relation 
between accommodation and convergence 

Convergence may be observed when an object approaches the eyes 
and may also be demonstrated by covering one eye with a card while 
a test object is brought near the other eye The eye behind the screen, 
in most instances, will turn inward There must be a stimulus to 
prompt a response The question arises as to the sources of inner \ation 
which produce convergence at the reading distance In order to differ- 
entiate these reflexes, they must be dissociated as in tlie distance tests 
Fusion may be prevented by means of the Maddox rod, or the double 
prism may be used, or a single vertical displacing prism may be placed 
over one eye 

In this demonstration, the test object, such as a capital E 3 01 4 mm 
high in the center of a card about 5 inches square, is placed on the aim 
of the phorometer at a distance of 38 cm from the eyes of the subject 
A 6 prism diopter base down over one eye will usually be sufficient 
to produce diplopia and cause one image to appear on a higher level 
than the other If the two images are vertically alined, it is er ideiit that 
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tlic same amount of con\eigcncc is m cflect when fusion is eliminated 
as ^^hen single binoculai Msion is piesent Howevei, the images will 
not often be exacth one above the otbei With the base clown pi ism 
o\ei the light c)c, the uppei image will most often appeal to the left 
(less fiequcnth to the light) of the lowei image, thus indicating that 
the Msual axes ba\e, undci disscxiiation, failed to comeige the full 16 
piism diopteis d'lic amount of exopboiia piesent foi neai vision is 
measuied b} tlie pi ism powci base in which is necessaiy to aline the 
images ^eltlcall} The difleience between the total amount of leqimed 
comeigcnce (16 piism dioptcis) and the exophoiia foi neai vision 
(assuming oithophoiia foi distant \ision) must be attiibuted to the 
influence of accommodation and the pioximit} of the object Foi 
example, if thcie is an exophoiia foi neai Msion of 6 piism diopteis 
and a total conveigence of 16 piism diopteis, theie wull remain 10 
piism diopteis of conveigence because of the accommodation and the 
proximit} of the object 

Foi the puipose of fuithei anal} zing comeigence under dissociation 
at the leading distance, a pan of plus 2 75 D spheies aie added 
to lelax accommodation Ain comeigence piesent undei these condi- 
tions cannot be due to cither fusion oi accommodation, since each eye 
sees a sepaiate image fiom the cftect of the piisni (dissociation) and 
the spheies eliminate accommodation It is reasonable to assijme, 
therefoie that it is the ps}chic eflect of nearness that induces the 
remaining comeigence Foi example, if aftei the plus spheres are added 
the images sepai ate to such an extent that the exophoi la foi near vision 
IS inci eased to 12 prism diopteis, theic is still left 4 prism diopters (16 
piism diopteis — 12 piism diopteis) of conveigence, ivhich is attiibuted 
to the psychic eflect of nearness of the object (piomixal conveigence) 

With fusion eliminated, the Msual axes conveige only 10 piism 
diopters When accommodation is inhibited by the plus spheres, 6 
prism diopters more of conveigence disappear, leaving the final 4 prism 
diopters to be attiibuted to pioximity Thus, it is seen that the factois 
which may produce convergence foi near vision can be divided into 
fusional, accommodative and pioximal In practice, the proximal con- 
vergence and the accommodative convergence may be treated as one 
They will be so considered in the following discussions 

At birth there is no relation piesent between accommodation and 
convergence The accommodative conveigence leflex is the result of a 
learning process However, the degree of the development has little, if 
any, bearing on ocular efficiency oi comfort Proof of this premise is 
found in everyday piactice, m which the ophthalmologist constantly 
encounters peisons with low accommodative convergence who are per- 
fectly comfortable This reflex is simply the result of an association 
that has been present from infancy, when accommodation was necessary 
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to enable the peison to see cleaily and conveigcnce became necessaiy 
to enable him to see singly This being the case, it is not advisable to 
use the exophoiia foi neai vision from which to compute conveigence 
efficiency at the leading distance (38 cm), since the exophoiia foi 
neai vision meiely detei mines the amount of accommodative con- 
veigence 

Most difficulties fiom oculai muscle imbalance aiise from deficient 
positive fusional reseives at the leading distance When the condition 
of balance at the leading distance is consideied, it must be lemembeied 
that 16 prism diopteis of positive convergence (oithophoiia at distance) 
is necessary for single binoculai vision at 38 cm The e}es should be 
able to conveige at least double the amount needed for fixation Theie- 
fore, if the pi ism convergence (adduction) for neai vision is less than 
16 pi ism diopteis, tieatment may be needed 

MANAGCMENT OF THE HETEROPIIORIAS 

Theie are many peisons with ocular muscle imbalance for -whom 
oith optic training is the only tieatment indicated, altliough it is fre- 
quently advisable to use both training and prisms The use of prisms 
without oithoptic tiammg is indicated foi the coirection of hypeiphoria 
and for lateial imbalances on occasions when exeicises aie impi acticable 

For deficiencies of the fusional powei in lateial imbalance, orthoptic 
tiammg is diiect m its application, since a weak fusional powei is 
stiengthened by training In the tonic forms of ocular imbalance 
(phoiias), the treatment is mdiiect in that stiength (fusion) is built 
up m one faculty as compensation for a faulty distiibution of anothei 
faculty (tonic innervation) By this means a comfoi table condition ma} 
be produced, but the tests m most instances wall show^ that the exophoria 
01 the esophoria still remains, indicating that the tonic innervation is 
unchanged 

The methods available foi the tieatment of oculai muscle imbalance 
when single binocular vision exists consist of oithoptic training, the 
presciiption of pi isms foi constant oi tempoiaiy w^eai oi a combination 
of both types of tieatment The indications foi tieatment aie the same, 
wdiether orthoptic tiammg or pi isms are to be used 

Prisms incorporated in spectacle lenses aie piesciibed foi the coirec- 
tion of heterophoiia when for any reason orthoptic tiammg cannot be 
given or when both methods of tieatment aie used When the tw'O 
are used together, the prisms are piesciibed foi immediate lelief wnth 
the hope that they may eventually be discaided when oithoptic training 
has been successfully used 

When prisms are placed base m (fusion present), the eyes assume 
a position wheieb}'^ the images are placed on the maculas with the visual 
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axes 1 datively diveigent in lespect to the fixation point, that is to say, 
base in pi isms lessen the amount of conveigence On the other hand, 
base out prisms pioduce the opposite effect, so that the amount of 
conveigence necessaiy foi single binocular vision is iiici eased abo\e 
that normally required It is appaient that the application of pi isms is 
not curative m effect, thus, pi isms aie similar to ciutches m this 
lespect, but they aie often necessaiy 

Pi isms are piesciibed chiefl}' foi insufficiency of conveigence and 
foi veitical imbalance A peison who is oithophoric for distance vision 
must converge appi oximately 16 pi ism diopteis m Older to attain 
single binocular vision at 38 cm (15 inches) Unless a leseive of 
converging powei equal to at least the amount m use can be overcome 
without pioducing diplopia, it may be assumed that an existing eyestiam 
not otherwise accounted for is the lesult of insufficient positive fusional 
amplitude If exophoria foi distance vision is present, more than 16 
pi ism diopters of conveigence is necessaiy to fixate at 38 cm , if 
esophona for distance iision is present, the amount of convergence in 
foice to maintain single binocular vision for near objects would be 
proportionately less 

The question immediately arises as to how much pi ism powei shall 
be prescribed (orthoptic training not available) to pioduce comfoi table 
use of the eyes for near work In attempting to establish a schedule, 
one IS confronted with the difficulty which always arises when physiologic 
piocesses are reduced to mathematical foimulas The following pro- 
cedure IS suggested 

If single binocular vision is baiely maintained at 38 cm, that is, if 
diplopia appeals as soon as a small amount of base out prism powei 
is placed before the eyes, the maximum amount of base m pi ism to be 
prescribed for the fiist trial lens should not exceed 2 pi ism diopteis for 
each eye When some fusional amplitude is present but not equal to 
double the amount required for single binocular vision at the given 
distance, the strength of prism power will vary in proportion to the 
deficiency For example, if the patient is orthophoric for distance vision 
and can overcome only 8 prism diopters base out at 38 cm , he might 
be said to have a deficiency of 8 prism diopters, since he should have 
a minimum of 16 prism diopteis of reserve converging power but has 
only 8 prism diopters If one assumes that a total of 4 prism diopters is 
the maximum that can be worn with comfort, a total of 2 prism diopters 
would be prescribed, 1 prism diopter base in before each eye For 
slight deficiencies, the required effect can often be attained by decen- 
tration of the lenses without the necessity of grinding the prisms 

Attention must again be called to the fact that no rule can fit all 
cases and that any set rule is definitely empiric If the first attempt at 
relieving the sjanptoms does not prove satisfactory, a modification of 
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the presciiption must be made according to the indications and the 
judgment of the lefiactiomst The discomfort pioduced by stiong prisms 
is no doubt in part due to pi ism abenation 

A piominent gioup of peisons who lequiie piismatic help are 
those with presbyopia who have insufficient comerging powei for neai 
vision For such peisons pi isms may be incorpoiated in the near 
coi rection, eithei as glasses for reading only or m the segments of bifocal 
lenses It is a good plan to select an occasion ^\hen the patient has time 
to lead in the reception lOom foi an houi oi two wuth trial lenses m 
ordei to deteimine the effect of the intended piesciiption The person 
without piesbyopia wdio is emmetiopic and has insufficient convergence 
is confronted with the necessity of using pi isms only foi near w^ork if 
he lefuses oithoptic tiaining 

The piesciibing of prisms foi the coi rection of esophoria is of 
doubtful value This is especially ti uc of high esophoria foi near vision, 
wdiich IS usually of systemic oiigin Yet many persons wnth esophoria 
aie often uncomfortable, and base out prisms are in some instances 
gratefully accepted Base out pi isms should be presciibed wuth the 
patient’s full knowledge that they aie not of certain value, so that too 
much wall not be expected 

Prisms in spectacles aie used extensivel} for the lelief of hyper- 
phoria, since orthoptic tiaming for vertical imbalance seems to be of 
little value The amount of pi ism power prescribed should always be 
less than the amount of the phoria and depends on the prism powei 
which the fusion faculty is able to overcome in the opposite direction 
(infraduction) It is suggested as a fiist tiial that a pi ism be prescribed 
equal in power to one half of the demonstrable phoi la, if the infraduction 
IS less than the hyperphoria If the veitical duction is equal to, or 
greater than, the phoiia, propoi tionatelj'- less prism pow’^er should be 
prescribed Eiiors of less than I pi ism diopter of hyperphoria are 
seldom considered of sufficient importance to require coi i ection Hyper- 
phorias of high degree, especially when they are of sudden onset, are 
usually of toxic origin, and, on account of their fluctuating charactei, 
respond uncertainly to correction with prisms 

Many practitioners feel that the presciibing of prisms for constant 
use IS questionable and fraught with the possible danger of increasing 
the error With this thought m mind, consideration will be given to 
just what pi isms in spectacle lenses accomplish It is evident that prisms 
allow single binocular vision with the visual axes inteisecting either 
nearer oi beyond the object of regard Foi example, if base in prisms 
are pi escribed, less positive convergence is necessary than would other- 
wise be the case If the fusional convergence is later required to do 
full duty by the removal of the pi isms, symptoms of fatigue might arise 
In other words, the patient would feel the effort moie than before relief 
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had been aftoided In this respect the condition might be said to be 
made \\orse, at least the subject might so contend On the other hand, 
the basic situation, that is, the exophoiia, would m all probability not 
be alteied, and from that standpoint the condition would not be increased 
unless the distiibution of tonic innervation (phoiia) had changed 

MEASUREMENT OF COK\ ERGENCE EEriCIENCY 

In conclusion, I wish to call paiticular attention to the fact that 
conveigence efficienc} foi near uoik must be detei mined by prism 
convergence vith the test caid placed at the leading distance This 
pioceduie has a decided ad\antage over the method which consists 
of causing a test object to approach the nose while the point at which 
diplopia occuis 01 when one e\e deviates is noted In the “approach- 
the-nose” method, factors are introduced which are not in eftect with 
fixation at fiom 38 to 40 cm 

In the first place, excessive accommodation is acquired, vhich may 
act as a fuither stimulus for convergence In the second place, when 
the near point of accommodation has somewhat receded, as m cases of 
piesbjopia, the lesultmg him red image inhibits fusion and produces 
diplopia soonei than would otherwise be the case This factor varies 
with the age of the patient In the third place, the image on the retina 
becomes larger as the distance between the object and the nodal point 
of the eye shortens, introducing another factor not present in the use 
of the eyes at the ordinal y reading distance It is also possible that 
the inci eased proximity of the object may act as an additional stimulus 
to convergence Objection to the near point method of measuring 
convergence lies in the fact that it is difficult to analyze and is not 
leadily adaptable to a scale of measurement which can be associated 
with the converging pouer for distance vision or with the procedure tor 
treatment It seems that no correlation has been established between 
the near point of convergence for different ages and the necessaiy prism 
power used as a corrective measure Above all, it is common to find 
persons having difficulty in reading, despite the fact that the near point 
of convergence is quite close to the eyes, yet when convergence is 
induced at from 38 to 40 cm by means of base out prisms, it is found 
deficient The last objection abrogates this test and relegates it to the 
discard as far as determining convergence efficiency is concerned 



OPTOCHIASMIC ARACHNOIDITIS 

IMPORTANCE OF A MIXED TYPE OF ATROPHY OF THE OPTIC 
NERVE AS A DIAGNOSTIC SIGN 

DERRICK VAIL, MD 

CINaNNATI , 

In September 1926 a white man 25 years of age presented himself with a history 
of failing vision of six months’ duration He had suffered an occasional seiere 
frontal headache ever since he had received an injury to the back of his head 
from a fall seven years prior to admission to the hospital Roentgenograms of 
the skull showed no lesion, an examination of the sinuses revealed no pathologic 
process The Wassermann reactions of the blood and spinal fluid w'ere negatue 
Both optic nerve heads showed a mixed type of atrophy (visible lamina, sharpH 
defined margin, and markedly reduced vessels, especially arteries) The fields of 
vision suggested a suprasellar lesion , the history of injury, a chronic serous 
meningitis or arachnoiditis involving the chiasm The patient gave his consent for 
an exploratory craniotomy, which was performed on March 7, 1927, by Dr George 
J Heuer The pia-arachnoid over the whole area of the brain exposed was much 
thickened and grayish white Beneath it was a large amount of cerebrospinal 
fluid, which escaped in quantities when the tough pia-arachnoid was torn with a 
needle Further investigation revealed a mass of adhesions about the anterior part 
of the chiasm, continuing forward around the optic nerve The cisterna chiasmatis 
was distended with fluid, and its wall was thickened and opaque The cisterna 
was broken into between the tuberculum sellae and the chiasm, and a large amount 
of clear cerebrospinal fluid escaped As much of the wall of the cistern as possible 
was snipped away with scissors With a blunt dissector, the adhesions around 
the optic nerves were separated so as to free the nerves as much as possible They 
appeared attenuated and grayish After these manipulations were completed, it 
was possible to elevate the chiasm, so that one could look into the sella turcica and 
see the diaphragm sellae Nothing suggestive of a tumor was seen about the 
chiasm The patient had a smooth convalescence A month later the central 
scotomas and enlaiged blindspots were smaller, and the headaches had disappeared 
The vision progressively improved from ability to count fingers at 5 feet (152 cm ) 
with each eye prior to the operation to 20/30 + in each eye one and one-half years 
later A recent letter stated that the patient’s vision has remained good and his 
health excellent (This case was reported by Heuer and myself in 1931 ) 

This case is considered in detail because it was the first of its kind 
encountered by me and especially because most of the characteristics 
were present which have since been established as a disease entity 
Chronic arachnoiditis, or arachnitis affecting the brain and spinal cord, 
IS well known The generalized form was first described by Quincke 
m 1893 and the localized form by Schlesinger m 1898 Since this time 
comprehensive reviews of the whole subject have been published by 
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mail} authors, more leceiitly by Craig, Spurling, Hon ax and Stookey 
The most important contributions on this subject, however, have recentl} 
been published by French authois, notably the monograph by Bollack, 
David and Puech Because this paper is limited to a discussion of 
arachnoiditis pioducing the chiasmic syndiome, it is not peitment to 
consider arachnoiditis affecting other parts of the central nervous sys- 
tem, except to mention the etiologic and pathologic factors which aie 
probabl} common 'to all types of this disorder 

The cause of chronic ai achnoiditis is not definitely established 
Heuer expressed the belief that when an etiologic factor is present, 
it falls into one of two groups an antecedent trauma (fractuie of 
the skull or spine) or an infection The infections are of two kinds 
an infection of the meninges or hi am (encephalitis, meningoencephalitis 
or leptomenmgoencephahtis) or an infection of an area adjacent to 
the brain (the middle ear, the mastoid or the various sinuses) Most 
writers on the subject have noted the same etiologic factors The 
pathologic process has been described by many authors who are in 
general agreement regarding the process and modus operandi A thick- 
ened arachnoid is connected to the adjacent nerve tissue by fibious 
bands, which vary in size from small discrete lines of adhesions to dense 
processes extending over a large area The adhesions may form pockets 
and block the fiee flow of spinal fluid, producing the so-called arachnoid 
cysts Localized symptoms develop, depending on the location of these 
bands and cysts, and produce what the older writeis called pseudo- 
tumors 

The pathologic process affecting the chiasm is similar to that affect- 
ing the arachnoid The clinical signs point to a lestncted lesion in the 
chiasmic region However, it has been observed by all neurosurgeons 
that the entiie adjacent structure of the brain is involved by a moie or 
less generalized process It is therefore probable that if it were not 
for the accumulation of spinal fluid around the chiasma and the pressure 
symptoms produced thereby, the disease might remain silent and uniec- 
ognized If this is true, it is logical to believe that theie are many 
cases of chronic arachnoiditis in which the disease has never led to 
symptoms or distress In the article by Heuer and myself this point 
was commented on as follows 

It has been our experience generally that chronic arachnoiditis is a fairly wide- 
spread disease regardless of the fact that the local symptoms produced by it ma} 
be referred to the cerebellum, the motor cortex, the chiasmal region or a certain 
level of the spinal cord , in other words, localized arachnoiditis is, in our experience, 
identified by symptomatology rather than pathology 

In 1929 Manual Balado, of Buenos Aires, reported the case of a 
man aged 35 who complained of progressive visual failure of six months’ 
duration At the time the patient was seen his vision was reduced to 
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perception of shadows and light Both disks showed primary atroph} 
The optic chiasm was exposed, and an aiea of ciicumscribed inflamma- 
tion of the aiachnoid was found sui rounding it A piece of the aiach- 
noid was lemoved, and histologic study showed some piolifeiation of 
endothelial cells and small calcareous nodules During the months after 
the opeiation the vision steadily improved This is the fiist case of 
chiasmic arachnoiditis on record, and Aice has proposed, vith some 
justice, I believe, that the chiasmic syndrome produced by this disease 
be given Balado’s name Iiowe^el, Cushing and Eisenhaidt, in dis- 
cussing meningiomas aiismg from the tuberculum sellae, apparently 
lecognized and repoited this disease entity nine months before Balado 
They said 

Though this chronic cisternal arachnoiditis, apart from a postmortem examina- 
tion, must always be a questionable diagnosis, cases nevertheless are encountered 
in which, due probablj to a prcMous inflammation, a local accumulation of fluid 
trapped in a thickened arachnoid membrane maj gi\c s3mptoms of tumor 
In a few cases, howeier, m which a suprasellar lesion was suspected on the grounds 
of the syndrome under discussion, nothing w’as found but a local collection of 
shghtlj xanthochromic fluid, the e\acualion of which led to a subsidence of 
symptoms 

It IS unfoitunate that lepoits of these fetv cases ueie not collected 
and published under a pioper isolated title, since then theie would be 
no question of priorit} It has been my good foitune and pinilege to 
obseive and study 8 patients with arachnoiditis affecting the optic 
chiasm Seven of them weie opeiated on, and the diagnosis was veiified 
at the time of the opeiation and by the subsequent progress ot the 
patient The eighth patient 3vas not operated on, but his progress, and 
especially the changes m the visual fields, justify me, I belle^e in 
including this case in my senes The visual fields first showed bilateial 
central scotoma, then biteinpoial contraction, ivith piogressive loss of 
the visual field practically to zero, follow'ed by lecoveiy in the leverse 
order The patient was tieated xvith injections of a foieign piotein 
(typhoid vaccine intravenously), large doses of sodium salicylate (from 
100 to 150 grains [6 5 to 9 7 Gm ] pei rectum) and frequent spinal 
tapping Later, 15 grains (0 97 Gm ) of sodium iodide was given intra- 
venously daily foi a course of fifteen injections 

A study of my cases and of those reported in the available literatuie 
(a total of 134 in which the diagnosis was verified at opeiation) has 
allowed me to draw certain conclusions The condition is a disease of 
young adults, ovei 80 pei cent of the cases occurring in persons undei 
the age of 40 Seven cases in which the patients were undei 10 have 
been reported The condition predominates slightly in the male The 
Msion m one eye may be affected long before the second eye is invohed, 
in 1 case there was an interval of ten years (Vincent) Once the disease 
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begins, howe%er, the loss of vision is likely to be lapid Occasionally 
slight remissions are observed The earliest symptoms are most fre- 
quently those of acute retrobulbar optic neuiitis, and there is almost 
always a central or cecocentral scotoma found in the field of vision 
Bitemporal, binasal oi homonymous hemianopia are frequently asso- 
ciated vith the scotoma Several cases of a basofrontal syndrome have 
been reported, vith papilledema on one side and atrophy of the optic 
nene secondary to papilledema on the other Se\eral combinations of 
signs may occur (Craig-Lilhe) (1) unilateial central scotoma with 
1101 mal fundi, (2) unilateral central scotoma and pallor of the disk 
but normal conditions in the other eye, (3) bilateral central scotoma 
\Mth pallor of both disks, (4) bilateral cential scotoma with choked 
disks, (5) unilateral amauiosis with simple atrophy of the optic ner\e 
and choked disk m the opposite eye, sometimes associated with a central 
scotoma, (6) central scotoma and various alteiations of the peripheral 
fields due to secondar} coiiti action resulting fiom choked disks, and 
(7) bilateial amaurosis wuth any of the foiegoing changes in the fundus 
It IS my personal experience and belief that the appearance of 
atiophy of the disk which lies betw^een the primary and the secondar} 
type of atrophy is highly suggestive of arachnoiditis involving the 
chiasm It wmuld be unwuse to be bold enough to assert that this is a 
pathognomonic sign, yet one is struck by the frequency of cases in which 
the outline of the disk is sharply defined, the lamina ciibiosa is visible, 
but the caliber of the vessels is markedly reduced I have observed 
this sign even when there has been a preceding papilledema of 2 diopters 
wuth hemorrhages of the retina On the othei hand, the case repoits 
in the literature, while not complete in regard to this point, are highl) 
suggestive that many of the patients showed the mixed type of atrophy 
of the optic nerve characterized by a blurred maigin of the disk, normal- 
sized vessels and the presence or absence of the lamina cribrosa asso- 
ciated with either complete or sector atrophy of the nerve head 

Puech and Mahoudeau considered that the early and rapid simulta- 
neous papillary edema and pallor of the nerve head coinciding wuth an 
important low^ering of the visual acuity are characteristic of optochiasmic 
arachnoiditis In other words, a study of the cases reported in the 
literature, associated with the clinical findings in my owm experience, 
suggests that the involvement of the optic nerve is a combination of 
papilledema and simple atrophy Either one or the other may predomi- 
nate, and the resultant atrophy will take on a mixed character 

An analysis of the 129 cases studied by Bollack, David and Puech 
brings out the following facts regarding the nerve head papillary 
atrophy wuth a sharp outline, of the primary type, 38 per cent of the 
cases, atrophy with a blurred outline, 15 per cent, papillary stasis, 10 
per cent , partial atrophy limited to the temporal segment, 7 per cent , 
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simple hypeiemia, 7 pei cent, paitial hoiizontal atrophy, 4 per cent, 
noimal disks, 10 per cent, and disks difficult of inteipretation, 8 per cent 
Howevei, the so-called priinaiy type of atrophy of the optic nerve 
lepoited in 38 pei cent of then cases was apparently not desciibed in a 
thoiough fashion, which would include a desciijition of the outline, the 
elevation and the coloi of the disk, the Msibihty of the lamina cribrosa 
and the size and shape of the blood vessels A histoiy of pievious 
inflammatoi}' illnesses is found in many cases These include syphilis, 
sinusitis, infected tonsils, abscessed teeth, whooping cough, encephalitis 
and especially influenza In only a few of the analyzed cases w^as there 
a definite history of trauma and in none of these was the injur} pre- 
sumably fiactuie of the skull One is inclined to think, therefoie, that 
trauma plays little oi no pait in pioducing this paiticulai s}ndrome 
Severe headache but rarel} vomiting accompanies Msual loss Nystag- 
mus has been obseived in a tew cases Pol}Uiia and pohdipsia aie 
occasionally complained of, indicating nutation if not actual inflam- 
mation of the h}pothalamic aiea Studies of the visual fields aie of 
paramount impoitance, not onh prioi to suigical intenention but also 
afterwaid, since it fiequently happens that lecovery of the field of 
vision pi ogi esses by the same stages as the loss, but in i excise order 
There is, hoxvevei, nothing t}pical of the defects in the visual field to 
help much in diagnosing this condition Many xaneties of defects in 
the peripheral x isual field are described, but a centi al scotoma associated 
xvith a hemianopic defect of the peiipheial visual field, especiallv if 
bitempoial, is most helpful and suggestuc The central scotoma pre- 
cedes the defect in the peiipheial field as a lule According to Rollet, 
the charactei istic alterations of the xnsual field in cases of ai aclmoiditis 
are as follows 

marked disturbance of the supenolateral quadrant, less marked in the 
superior internal quadrant, relatne integrity of the evternoinferior quadrant If 
the lesions are very accentuated, an inferiointcrnal island in the form of a crescent 
or L-shaped sector embracing the point of fixation in its concavity maj persist In 
tumors, it IS frequently the superior internal quadrant which is the last to be 
preserved These alterations are explained by the predominance of lesions on the 
posterior and inferior surface of the chiasma, these areas being the most exposed 
to meningeal infections 

A frequent observation is the i emission of visual loss in the comse 
of the disease The ocular symptoms improx'e momentaiily, and one 
finds spontaneous amelioration of visual acuity, but at the end of some 
time there is a new attack and loss of vision This, of course, is a fie- 
quent finding in cases of multiple sclerosis 

In most cases the cerebrospinal fluid is found to be normal In only 
a few has there been increased pressure Likewise, one rarely encoun- 
ters general neurologic signs Roentgenograms of the region of the 
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sella tuicica show no destruction In a few cases calcified aieas weie 
obseived, leading to an eiioneoiis diagnosis of a tiimoi of Rathke's 
pouch Ventiiculogiaphy is of no value in diagnosis 

The difteiential diagnosis oflreis many difficulties Cushing classified 
the ocular syndromes pioduced at oi neai the optic chiasm as follows 

1 Meningiomas, with a paiasellai lather than a supiasellai point of 
oiigin These geneially occui in peisons who complain only of impaii- 
ment of vision, the visual fields become bitempoially constricted 

2 Adenomas of the pituitary gland Roentgenogiams showing enlaige- 
nient of the sella tuicica and signs of hypophysial dysfunction aie the 
basis for diagnosis 3 Congenital tumois aiising fiom the cianio- 
phaiyngeal pouch These usually manifest themselves eaily m life, and 
loentgenogiams leieal shadows caused by deposits of calcium m the 
wall of the cyst 4 Gliomas aiismg from the chiasm oi the third 
venti icle These ai e i datively i ai e and often have an associated antei loi 
pouching of the sella tin cica, as showm i oentgenogi aphically 5 Syphi- 
litic meningitis, as levealed by a Wasseimann test of the spinal fluid 
6 Aneuiysms situated aiound the chiasm These seldom have an audi- 
ble bruit The roentgenogiaphic pictuie is often pathognomonic 

Since the eaihest sign in all cases is letiobulbar neuritis, all causes 
of this condition must be consideied m arriving at the diagnosis The 
difficulties are eiioimous m the piesent state of knowdedge, and several 
hours could be consumed m discussing retiobulbai optic neuritis from 
eveiy angle 

Retrobulbar neuritis has been defined by Fralick as a disease of the 
usual pathways characterized by a selective affinity for the papillo- 
maculai fibei s It is a clinical entity irrespective of the ophthalmoscopic 
appearance of the optic disk, which may vary fiom normal to an extieme 
degree of swelling 

There may be giadual or rapid loss of cential vision ovei a variable 
period of time, followed in most instances by a definite improvement 
of variable amount, regaidless of the actual cause or the therapeutic 
measures used The loss of vision may be partial or relative, complete 
01 absolute, unilateral or bilateral and tiansitory seveial times a day 
Headache or dull pain m the orbit is elicited on pressing or moving the 
eyes This is not a common symptom and usually has to be elicited 
on interrogation The light sense, particularly the perception of the light 
difference, is reduced There is difficulty in seeing small red or green 
colored objects, and the vision is usually better when it is bilateral and 
IS tested in a subdued light I shall leave out of the discussion of retro- 
bulbar optic neuritis types of purely exogenous toxic oiigin, such as 
those due to tobacco, alcohol, lead, carbon bisulfide, thallium acetate, 
fusel oil, etc , and hkewuse those due to endogenous poisons, such as 
are associated with diabetes, beriberi, cutaneous burns, internal hemor- 
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rhage and pregnancy Also there can be excluded, I think, those cases 
associated with Leber’s disease, vascular sclerosis (aneurysm), exces- 
sive ingestion of quinine and cranial polyneuritis These etiologic fac- 
tors are faiily well established or can be definitely determined without 
much difficulty 

I should like to confine myself, then, to a few lemarks concerning 
multiple sclerosis, other demyehnating diseases and sinusitis oi focal 
infections, of which sinusitis is appaientl} the most important, as fac- 
tois in producing letrobulbai optic neuritis I believe, furthermoie, 
that one may be justified in formulating a hypothesis which will connect 
multiple scleiosis, sinusitis and chiasmic arachnoiditis 

The contioversy which has raged foi many years, ever since the 
publication in 1817 of Beer’s article “On Vicaiious Blindness from 
Suppiessed Snuffles, Without Evident Accumulation of Mucus in the 
Fiontal Sinus” to the discussion of Campbell’s recent article on “Rela- 
tionship of Sinusitis to Optic and Retiobulbai Optic Neuritis,” has 
shown a swinging of the pendulum back and foith between the t\io 
conditions as etiologic factors for retrobulbar optic neuritis Camp- 
bell’s article beais careful attention by those who are interested in the 
subject Recent studies by Frost indicate an impoitant relation between 
disease of the posteiioi sinuses and papilledema Othei authois have 
reported acute blindness due to suppuiative sinusitis Onodi in 1908, 
Loeb in 1909 and Schaefitei in 1920 pointed out the close anatomic rela- 
tion between the optic nerves and the posterior sinuses The theory that 
the optic nerve is affected by direct extension through a thin pathologic 
bone from the sinus is probably not the eiitiie stoi}’’ Batson’s recent 
anatomic studies appear to throw further light on the subject In a 
review of the venous connections between the eye and the sinuses he 
stated that 

the many direct connections of the veins of the nose and paranasal sinuses 
with the veins of the orbit and cavernous sinuses of the cranium seem to present the 
probable pathway for the involvement of the orbit in infectious conditions of 
the nose 

Eagleton (1932) emphasized the close connection between otitis and 
infected vessels of the sphenoid sinus and the relation of otitis to menin- 
gitis as a result of showers of infected emboli Campbell, in speaking 
of the status of the sinuses as a causative agent, stated 

This condition appears still to be in the stage where individual opinions and 
theories prevail, and a great deal of real clinical and probably experimental 
research will be necessary to place the status of the sinuses in disturbances of 
the optic nerve on a foundation acceptable to all 

The question of the causation and pathogenesis of multiple sclerosis 
is as yet unsolved Nowdays many neurologists think that all demye- 



FAIL—OPTOCHIASMIC ARACHNOIDITIS 


391 


linating diseases (acute disseminated encephalom} elitis, acute ascending 
myelitis, neui omyelitis optica and ditfuse peiiaxial encephalitis or 
Schildei’s disease) aie but vaiieties of multiple sclerosis Certainly 
letiobulbai optic neuritis is a common, if not the most common and 
eaily, symptom in these diseases A^aiious authois have estimated that 
letiobulbai optic neuritis is the first manifestation of multiple sclerosis 
in from 11 to 33 pei cent of cases The European authors fix it at 
60 per cent of cases 

A recent study by Tiacy Putnam, of Boston, is, I think, of much 
value in arriving at the pathogenesis of multiple sclerosis His expeii- 
ments show that venous obsti uction leads to axon degeneration and glial 
piolifeiation distiibuted in patches throughout the white matter of nerve 
tissue These patches of focal distuibance always occui in encephalitis, 
m the acute stage of postvaccinal encephalitis and m rabies He also 
pioduced venous thrombi by allergic reactions and suggested that alleigy 
may be a factor in the disease Cuiiousl}'- enough, H H Stark m 1921 
advanced the theoiy that anaphylaxis accounts foi the involvement of 
the nerve from a focus of infection He expiessed the belief that there 
may be a sensitization of the tissues of both the sinus and the orbit 
by bacteiial pioteins, an allergy being produced which results m a local- 
ized anaphylactic reaction each time the person comes m contact with 
a fresh infection of the same bacteria in the nose, teeth or tonsils or 
some other pait of the body Ruedemann has under observation 2 
persons who are sensitive to certain foods, in whom optic neuritis devel- 
ops on ingestion of the allergin Bedell has mentioned a case of petechial 
retinal hemorrhage m an allergic person Therefore, I agree with 
Campbell that "the alleigic state as a possible etiologic basis in some 
of these cases should not be dismissed without further thought and 
investigation ” 

But to return to Putnam’s work After many studies and experi- 
ments, he concluded that the patches of demyehnation and glial pro- 
liferation seen in cases of multiple sclerosis are due to venous thrombi, 
which he has seen not only in the white matter but in other tissues of 
the body as well He does not venture to guess why the thrombi aie 
foimed but limits himself strictly to pathogenesis 

In several cases of optochiasmic arachnoiditis, purulent sphenoiditis 
has been found In 1 case reported recently by Worms, pus had broken 
through the sphenoid sinus and involved the chiasm This occurred 
five years after the attack of bilateral optic neuritis and blindness 
Autopsy revealed the two optic nerves and the chiasm encircled with 
a mass of filamentary adhesions fixed to the base of the brain This 
case IS thus tied up with the cases of arachnoiditis Operation was 
performed in 2 cases of what was considered optochiasmic arachnoiditis 
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In 1 case (Cossa) the condition turned out to be encephalitis and in 
the other (Vail), multiple sclciosis This last case deseives a more 
detailed report 

A white married woman of 27 was first seen on June 29, 1934, complaining of 
blurred vision, pain and tenderness of the left eye of two days’ duration Bi\e 
3 ears before a similar attack occurred in the right eye, which, in spite of an 
operation on the sphenoid sinus, at which nothing apparently was found, became 
entirely blind (no perception of light) Examination revealed atrophy of the 
optic nerve of the mixed type on the right and a normal disk on the left The 
vision of the left eye was reduced to 20/40 and the visual field show'ed a small 
relative central scotoma Since the possibility’ of early multiple sclerosis w’as 
considered, the patient was referred to a neurologist. Dr H D Mclntire 
According to his report there w'as weakness of the right side of the face The 
remainder of the cranial nerves w’ere normal Deep reflexes w'cre hyperactive on 
the two sides, those on the right being most pronounced Abdominal reflexes 
were present but easily fatigued A bilateral lioffmann sign was present, which 
W’as more marked on the right Ankle clonus was present on the right Sensa- 
tion was normal Spinal puncture rercaled normal pressure The Wassermann 
reaction of the spinal fluid was negatnc, and the colloidal gold cur\e was normal 
Analysis revealed a normal amount of globulin and 8 cells The patient was 
given a course of typhoid vaccine lntra^ enously , and four weeks later the vision 
in the left ey e was 20/20 -f-, with recognition of colors faintly in the fixation 
point Two weeks later she returned, stating that her vision had begun to fail 
again It w'as found to be 20/50, and tw’o days later she was able only to 
count fingers at 2 feet (60 cm ) m the nasal field Craniotomy and exploration of 
the chiasmic area were performed bv Dr Nolan Carter The right nerve was 
flat and yellowish, and the left w’as rounded, pink and edematous An unusual 
amount of yellowish fluid was evacuated from the chiasmic cistern No adhesions 
were found Tw’o weeks afterward, when the patient was discharged from the 
hospital, she could see light in the temporal field of the right eye (for the first 
time in five years) and was able to count fingers at 6 feet (182 cm ) eccentrically 
with the left, which presumably had a large absolute central scotoma The 
nerve head was somewhat edematous and pale She has been followed since the 
operation at various intervals, and there have developed diminished motor power 
on the two sides and somewhat spastic extremities, especially on the left The 
abdominal reflexes are absent Her vision has remained unchanged, and both 
disks show atrophy of the mixed type The neurologic diagnosis was multiple 
sclerosis 

In the present state of knowledge tieatment should be liberal All 
foci of infections should be attacked, especially the posterior sinuses, and 
the allergic state and the use of foieign proteins and salicylates should 
be investigated If no improvement occurs after attention to these 
factors, surgical exploration of the chiasmic region should be performed 
The operative mortality is low as a rule, and the recovery or the 
improvement of vision (m more than 50 per cent of the cases reported) 
IS frequently assured, especially when the operation is undertaken soon 
enough In many cases, particularly when the disks are atrophic, the 
recovery of vision is likely to be slow, so that one must not despair if 
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the vision remains pool foi se\eial months It is possible, however, to 
say that if no vision is lecoveied within six months after opeiation the 
pi ognosis IS hopeless 

CONCLUSIONS 

Optochiasmic arachnoiditis exists as a clinical entity, presenting cei- 
tain signs and symptoms which on careful study may yield a preopera- 
tive diagnosis At any late, the signs point to some involvement of the 
chiasmic region and wairant surgical exploration, at which time the 
diagnosis can be made Case leports indicate that surgical inteivention 
IS justified on the ground of improved vision m most of the cases 

The posteiioi nasal sinuses may be the portal of entry for the toxin 
or ^ irus, and recent evidence indicates that encephalitis, multiple sclero- 
sis and the associated demyelination diseases as well as optochiasmic 
aiachnoiditis may all be closely allied and may be different manifesta- 
tions of the same pathogenic process, which could well be thrombi in 
the venous system of the nerve tissue The many cases of retrobulbar 
optic neuritis in which dr?matic impiovement of vision occurs after 
treatment of the sinuses, whether by suigical or by medical hyperemic 
procedures, justify these steps 

It IS too soon to say that signs of multiple sclerosis will not develop 
later in cases of optochiasmic arachnoiditis 
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RESEARCH STUDIES OF THE EYE 

SOME TECHNICAL AND PRACTICAL NOTES 

ARCHIMEDE BUSACCA, MD 

SAO PAULO, BRAZIL 

In this article I do not claim to report any innovations but simply 
to call attention to some guiding principles of technic which have aided 
me greatly in histologic lesearch m the field of ophthalmolog)^ 

Since I am foiced to woik m a small piivate laboratory that lacks 
the substantial equipment of an endowed research institution and since 
I am able to devote to scientific research only such time as a professional 
piactice permits, I have found it m some measuie expedient to adapt 
my research technic to these conditions Accordingly, these notes, 
although of no value to woikeis m laige laboi atones, may be of some 
use to men who, like myself, must carry on m a small laboratory 

FIXING AND PRESERVATION OF SPECIMENS 
Although solutions of foimaldehyde are generally recognized as 
among the most unsatisfactory of fixatives and the disadvantages of 
their use as preservative fluids for anatomic specimens are known to 
all, nevertheless these solutions are still widely used by ophthalmologists 
In 1925, while at Bologna, Italy, I had occasion to frequent the 
histologic laboratory of Professor Ruffini After having examined the 
collection of histologic material which had been housed there for years, 
I asked the director's advice with respect to the most satisfactory 
methods of preserving ophthalmologic material foi use in pathologico- 
anatomic as well as purely morphologic studies 

Piofessor Ruffini showed me certain embiyonal specimens which had 
been pieserved for more than twenty years and which, so he told me, 
could still be put to admirable use m detailed cytologic research He 
also provided me with notes on his technic of fixing and pieserving, 
these, although unpublished at the time, appeared in print some years 
later 

Ever since learning Professoi Ruffini’s technic, I have applied it in 
my own studies and in preserving my material I find it superior to all 
others First, m following meticulously the rules laid down by Professor 
Ruffini one obtains an excellent fixation which permits of the most 
varied staining and insures preservation of pathologicoanatomic speci- 
mens for years Moreover, these specimens will retain the suppleness 
of fresh tissue and may be utilized for detailed histologic studies at 
any time 
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The sole disadvantage of the method is that it lequires a good deal 
of time, especially if large specimens aie to be fixed Consequent!}, 
it becomes impracticable when theie is urgent need for an early patho- 
logicoanatomic repoit as an aid in diagnosis 

The fluid which Professor Ruffini lecommended as a general fixatne 
is designated “R 3” m his brochure There are, as a matter of fact, 
two othei liquids, R 1 and R 2, used, respectively, for fixing the eggs 
of batrachians and the laivae of anurous amphibians’^ 

The foimula foi Piofessoi Ruffini’s fluid is as follo^\s 

Gm or Cc 

^Muller’s fluid (2 Gm of potassium dichromatc and 1 Gm of 


sodium sulfate m 100 cc of water) 50 

Solution of chromic acid, 1 per cent 50 

Glacial acetic acid 2 

Iklercury bichloride 1 


The acetic acid can be added immediatel}, since it does not altei the 
fluid On occasion, however, the fluid may turn brown and lose its 
efficac} I attribute this phenomenon to the impurity of the reagents 
If this discoloration does not take place within the first few days, there 
IS no likelihood of its occurrence even at the end of several months 

This fixative is markedly h}pertonic, and for this reason Professor 
Ruffini advised that m the pieparation of delicate tissues the specimens 
should first be fixed foi seveial hours in a dilute fixative and then 
placed in the fixative of full strength As to ocular tissues, I have 
found it an excellent procedure to submit them first to a fixing fluid 
diluted to 50 per cent with distilled ^\atel For small specimens of 
tissue, this preliminaiy process should last for from two to three hours 
Whole eyeballs should remain in the weakened fixative for twenty-four 
houis, in fixing these organs it is well to make the injection into the 
vitreous by means of a platinum needle The needle should penetrate 
along the equator m the superior or lateral segment The site of per- 
foration should be in the segment which will later be discarded, so that 
no maik will be perceptible in the cut sections Enough fluid is injected 
— ^but the injection should not be made with too much force — ^to distend 
the eyeball that has collapsed after enucleation After it has remained 
for from two to three hours in the diluted fluid, suspended by a thread 

1 F Caramazza (Rassegna ital d’ottal 2 1299 [Dec] 1933), in his unwar- 
ranted criticism of my studies of filmy sediment on the crystalline lens capsule 
and on the ins (Arch f Ophth 119 135, 1927), sought to display his familiarity 
with Ruffini’s methods and stated that I referred to the fixative of Ruffini without 
specifying to which fluid I made allusion Had he read Ruffini’s brochure with 
any degree of attention he would have noted that only one formula is recommended 
for preservation of human material 
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tied to a tendon as a precaution against defoimation, the eyeball will 
have become sufficiently him to permit the removal of a segment fiom 
the walls in oidei to facilitate penetration of the fluid An ordinal y 
lazoi blade serves admiiably foi the lemoval of this segment Subse- 
quently, the eyeball is left suspended in the fluid piopei foi twenty-foui 
houis 

After fixation in the diluted fluid, all specimens, large and small, 
aie placed m the undiluted fluid foi twenty-foui houis In the prepa- 
lation of e}eballs it is well to remove a second segment opposite the 
fiist, this facilitates future tieatment 

Coagulation without shiinkage of the vitreous is a phenomenon com- 
monly obseived after application of the fixative, this always occurs if 
the vitreous has been invaded by exudate 

The fixing piocess is followed by a lavage of twenty-four houis’ 
duiation under running watei After this, the specimens are regulaily 
tieated with Kaiseilmg solution II, the foimula of which follows 

Gm or Cc 


Potassium acetate 50 

Glycerin 100 

Alcohol, 95 per cent solution 100 

Distilled water 500 


In this fluid the preparations not only resume their original supple- 
ness but are rid of the chromic salts As Professor Ruffini remarked, 
this loss IS not the result of simple diffusion but of a veritable process 
of replacement similar to that which is observed in living tissue when, 
for example, ions of potassium are substituted for the ions of sodium 
Here the chromium is replaced by potassium, a substitution which, if it 
IS thoroughly carried out, makes it easier for one to attempt histologic 
staining which cannot be obtained on material fixed in fluid containing 
chromic salts 

Kaiserling solution, too, is strongly hypertonic Professor Ruffini 
advised ti eating the preparations m a series of solutions of graduated 
concentration if one is to avoid too rapid changes in osmotic tension 
He recommended placing specimens in each of the following dilutions 
for twenty-four hours 1 part Kaiserling solution to 3 parts distilled 
watei , 1 pait Kaiserling solution to 1 part water, 2 parts Kaiserling 
solution to 1 part water, and undiluted Kaiserling solution In order 
to eliminate the mercury bichloride, there should be added to the fore- 
going solutions a few drops of a concentrated solution of potassium 
iodide (10 Gm of potassium iodide to 10 Gm of water) 

As I stated previously, tissues placed m Kaiserling solutions will 
be rid of the chromic salts If the pieces of tissue are small, the fourth 
dilution will already be colorless But in fixing whole eyeballs, par- 
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ticularly if the vitreous body, filled with exudate, has assumed a certain 
fiimness, it is fiequently necessary to change the fourth concentration 
several times before the fluid within the tissue will remain colorless 
foi twenty-foui houis, that is to say, befoie one has obtained complete 
exti action of the chromic salts 

This step tends to pi olong the fixing pi ocedure and may on occasion 
present a seiious handicap in addition to entailing a great deal of 
expense in those countiies in which alcohol and glycerin command high 
prices 

Aftei the specimens are free from the chiomic salts, they are 
allowed to remain m the Kaiseihng solution In this manner suppleness 
is preserved foi man} years with no modification of the histologic struc- 
ture or tinctorial pioperties of the various tissues 

For the process of rendering the specimens transparent after dehy- 
dration, I prefer to use benrene because of its gieat volatility Professor 
Ruffini is opposed to the use of xylene and benzene, he expressed the 
lichef that these substances render the tissues hard and friable He 
recommended, however, that after the use of various solutions of alcohol 
a mixture of equal paits of cedar-wood oil and oil of bergamot be 
employed I have never used this mixtuie for eyeballs for I personally 
prefer embedding in pyroxylin On the other hand, I have placed 
smaller specimens of tissue in the mixture and readily obseived its advan- 
tages, foi with its aid I have been able to cut specimens of the human 
cornea into serial sections of from 6 to 8 microns 

As I have already mentioned, one of the pimcipal advantages of 
the technic just described consists of its adaptability to the most diverse 
methods of staining For example, after following the outlined pro- 
cedure one may obtain excellent stainings with the methods of Giemsa 
and of Bielschowsky 

For ordinary staining with hematoxylin and eosin, I use Carazzi's 
hematoxylin, a staining solution that resembles the hemalum of Meyer 
It offers two fundamental advantages (o) It matures rapidly on 
account of its potassium lodate content (and this permits it to be 
utilized only a few hours after it has been made up) But in certain 
climates, that of Sao Paulo, for example, it is necessaiy to lefrain from 
adding this salt, as it causes it to age rapidly and become useless With- 
out this salt, on the contrary, it matures in from three to four days and 
preserves its tinctorial piopeities for seveial months (&) It never 
overstains the preparations, and no differentiation is necessaiy — two 
factors of definite importance to the worker who does not always have 
abundant time at his disposal The sections remain in the staining solu- 
tion for from ten to twenty minutes or more and are then washed m 
running water or placed in a large evaporating dish that contains tap 
water 
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The formula of Carazzi’s hematoxjlin is as follows 



Gm or Cc 

Powdered hematox 3 lin 

0 50 

Potassium lodicum (KlOn) 

0 01 

Potassium alum 

25 00 

Glycerin 

10000 

Distilled water 

50000 


Dissolve at room temperature and stir frequent!}' 


For staining with eosin, I use a 1 per cent aqueous solution in which 
I allow the sections to stand foi from twenty-four to forty-eight hours 
I then ash the tissues in distilled water and diftei entiate them in alco- 



Fig 1 — Corneal tissues fixed in Ruffim’s fluid and stained with hematoxylin 
and eosin A, trachomatous pustule of the cornea The normal and altered 
epithelial cells and polymorphonuclears that have immigrated into the epithelium 
are well differentiated by the staining B, extremity of a trachomatous corneal 
pannus The structure of the nuclei is plainly distinguishable C, extremity of 
a trachomatous corneal pannus Edema of the epithelium and the different 
types of cells which go to form the extremity of the pannus and the vascular 
wall are plainly visible 

hoi (rapid passage thiough 70 per cent alcohol and 95 per cent alcohol 
and twice through absolute alcohol) The preparation loses the excessive 
coloration without danger of complete decoloration (such as occurs 
in too rapid stainings) I obtain, in addition, a clear differentiation 
of the various protoplasmic and nucleolar parts (fig 1) 
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If the tissues have been fixed according to the methods desciibed, 
silver impregnation by Bielschowsky’s method (fig 2) will piovide 
lesults inferioi to those obtained after fixation ;n Flemming’s solution 
I have found that impiegnation is easiei and more thoiough after double 
embedding in pyroxylin and m paraffin Howevei, in ordei to obtain 
satisfactoiy silvei staining it is often necessary to keep the sections in 
a solution of silver hydiate for a long period I employ Bielschowsky’s 
staining fluid (or bettei still Achucario’s formula) m undiluted foim and 



2 Corneal tissues fixed in Ruffini’s fluid and stained by Bielschowsky’s 
method A, trachomatous tissue from the limbic region , connective and reticular 
tissue are present B, extremity of a trachomatous corneal pannus , modifications 
of the corneal lamellae and of the lamina elastica anterior C, trachomatous 
corneal pannus , modification of the infiltrated corneal lamellae 


leave the sections in it for one hour I find it necessaiy now and then to 
double or even to treble the amount of time allowed for silver staining 
It IS well in each instance to check the time required for impregna- 
tion by means of a small slide prepared expressly for this purpose, one 
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should keep in mind that granular leaction in the fibrils indicates that 
the time allotted has been inadequate If the time requiied foi impieg- 
nation is once determined for a certain type of tissue m a certain type 
of solution, the results will be absolutely constant 

Whenever I wish to examine the same tissue specimen under dif- 
ferent stains, I make seiial sections and then prepaie foui or more 
series in the following manner I have before me four slides, on each 
of which I pour a small amount of distilled water and place the section 
obtained by the microtome directly on them On the first slide I place 
the sections coi responding to the numbers 1, 5, 9, 13 and so on, on the 
second slide, sections numbeied 2, 6 10, 14 and so on, on the thud 



Fig 3 — Trachoma of the lunula and an initial trachomatous nodule The two 
sections, cut a few microns apart, were stained, respectively, with hematoxylin and 
eosin (A) and by means of silver impregnation (B) 

slide, sections numbered 3, 7, 11, 15 and so on, and on the fourth slide 
sections numbered 4, 8, 12, 16 and so on When the slides are full, I 
add several drops of water and place the slides in the incubator, where 
they remain for a number of minutes at 52 C , a temperature calculated 
to distend the sections both satisfactorily and quickly I leave them in 
the incubator at 37 C for from twenty-four to forty-eight hours This 
distiibution of the senes enables me to examine sections stained by four 
different processes, which are separated from one another by only a 
few microns Thus, for all practical purposes it may be said that the 
identical section has been examined by different methods (fig 3) The 
adrantages of such a technic are manifest 
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REMOVAL or CORNEAL TISSUE TOR BIOPSY 

The removal of tissue for pathologic study is seldom applied to the 
cornea, no doubt because of the common feeling that it is dangerous 
to touch the cornea Yet from my own experience I have found that 
nothing IS more innocuous, even foi the cornea itself, than skilful 
removal of tissue Needless to say, one should not think of attempting 
to remove tissue fiom the pupillary field, as the lemaining corneal facet 
would cause functional impaiiment 

In addition to the induction of complete anesthesia before the 
removal of tissue, theie are two piecautionaiy considerations prelimi- 
naiy disinfection of the conjunctival sac and the use of well sharpened 
knives 

I am accustomed to begin disinfection of the conjunctival sac two 
or three days prioi to lemoval of tissue In the moining the paits are 
painted with a 2 pei cent solution of sihei nitiate, about ten minutes 
later the conjunctival sac is washed, the ejehds being inveited When 
this IS done, I intioduce an ointment containing Besredka’s antiviius 
into the conjunctival sac, and in the eAenmg I instil a 4 pei cent solution 
of mercui ochi ome Befoie removing an} tissue I wash the conjunctnal 
sac with a substantial quantity of physiologic solution of sodium chlo- 
ride With these piecautions I have ne\ei encounteicd infections in the 
course of removal of moie than 100 biopsy specimens, the majority of 
which weie taken fiom tiachomatous eyes 

For a cutting instiument, I use an iiidectomy knife, it must be 
well sharpened, and I never use the same knife foi lemoial of inoie 
than one or two specimens of tissue The eyeball is immobilized b} 
grasping it with a fixation foi ceps such as is used in cataract opeiations , 
this IS done in a sector distal from that m which the tissue is to be 
removed Tissue is lemoved from the central zone of the cornea towaid 
the limbic zone The tip of the lancet is inserted almost perpendicularl) 
at the extremity of the zone to be removed, and when it has penetrated 
the superficial tissue layers it is turned so that its surface becomes 
virtually parallel to that of the cornea, with the lancet in this position, 
one advances directly towaid the limbic legion, foicing oneself to follov 
the curvature of the cornea When the point of the instrument has 
penetrated beyond the limbic region, one of the borders of the piece 
to be removed is freed by a lateral movement, the lancet again pene- 
trates beneath the piece of tissue and frees the other border by a second 
lateral movement If the tissue still adheies to the side of the con- 
junctiva, it may be detached by means of iris forceps and scissors In 
this manner sizeable specimens can be procured (fig 4) 
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If the cornea is well mfiltiatecl, removal of tissue is extremely eas}, 
as the tissue offeis no resistance Conversely, in a cornea that is only 
slightly infiltrated one often encounters formidable resistance, hence 
the need of an excellent cutting instrument 

It goes without saying that the proceduie described can be done 
only in appioximately the anteiior half of the cornea, since perforation 
would be impossible, and too deep an incision may produce ectasia It 
IS well before uiidei taking lemoval of tissue from the cornea to 
study the coi neal thickness by means of the slit lamp If the cornea has 



Fig 4 — Biopsy specimen of the cornea showing A, an initial trachomatous 
corneal pannus and avascular trachomatous keratitis, B, a well developed trachom- 
atous corneal pannus with papillary formation m the limbic region and discrete 
parenchymatous infiltration, C, trachoma of the lunula, a nodule of the limbic 
region and corneal pannus 

already been rendered extremely thin by pathologic processes, lemoval 
of tissue will be difficult or even impossible 

I ha\e removed corneal tissue for biopsy numerous times, and only 
twice has the tip of the lancet accidentally penetrated the anterior cham- 
ber, and then the corneas were thin In both instances, as soon as the 
anterior chamber began to empty I withdrew the instrument without 
lemovmg an} tissue, and the incident was inconsequential 
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When I have completed the removal of tissue, I instil a solution of 
mercurochrome into the conjunctival sac and introduce an ointment 
containing an antivirus , then I apply a dressing, which is renewed dail) 
foi three or four days This length of time is sufficient for the cornea 
to be covered by epithelium, even if the loss of substance is consideiable 
In connection with the removal of tissue for biopsy, a small false 
pterygium may be foimed Sometimes a corneal facet remains which 
IS often more transparent than the adjacent zones but which, being situ- 
ated at the periphery, is of no significance to corneal function 

PLACEMENT OF LANDMARKS ON CONJUNCTIVAL OR CORNEAL TISSUE 

Whoever has devoted himself to the comparative study of the bio- 
microscopic and histologic aspects of tissue knows how difficult it maj 
be to find again minute lesions, even on serial histologic sections espe- 
cially if the pathologicoanatomic character of such lesions is unknown 



Fig 5 — Section of corneal tissue demonstrating the value of tattooing An 
abundance of india ink remains in the epithelial cells along the path of the needle 
(center of the fossette) and in the cells of the subjacent connective tissue 

I encountered this difficulty when I first attempted to studj the 
parenchymatous vessels, which project forward into the cornea, and the 
structure of Herbert’s extiemity of pits It then occurred to me to 
employ tattoo marks of india ink, which would serve as landmarks and 
which I could execute under the slit lamp Although it would be super- 
fluous to describe the technic of tattooing, which is so well known, I 
should like to outline certain technical points applicable to specific 
objectives 

In cases in which enucleation of the eyeball is urgent, tattooing can 
be done the night before the operation or even at the start of the opera- 
tion It IS a useful procedure to mark two points, one on either side 
of the area of special interest These points will be so situated that the 
line which unites them will indicate the precise course to follow in 
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sectioning the tissue with the microtome A single prick with the tatoo- 
ing needle suffices to leave behind enough india ink to identify in the 
specimens and the histologic sections the particular segments of tissue 
111 which one may be inteiested 

If it is possible or advantageous to allow an interval between the 
time of tattooing and that of removal of the tissue (as is often the case 
when one has to deal with a small biopsy specimen), it is preferable to 
make thiee or foui punctures with the tattooing needle, for, as eveiy 
one knov s, some of the ink will be lost during the first days Figure 5 
sho^^s tissue which was tattooed under these conditions 

Tattooing can likewise be profitably employed for fixed specimens, as 
111 the small lesion pioduced by the needle there remains a quantity of 
ink sufficient to seive as a guide when the piece is sectioned by the 
microtome Furthermore, in histologic sections one sees only a few 
granules of ink running fiee in the edges of the slight solution of 
continuity The method is serviceable, since often slight solutions of 
continuity suffice to put one on the tiail of the points m which one is 
interested 



ADVANTAGES OF USE OF COAGULANTS IN 
OCULAR OPERATIONS 


ESPECIALLY IN EXTRACTION OF CATARACT AND IN PLASTIC 

OPERATIONS 

ARCHIMEDE BUSACCA, ND 

SAO PAULO, BU\/IL 

Foi seveial yeais I have been accustomed to use coagulants m sui- 
gical operations on the e}eball and its adnexa The excellent results 
that I obtain with such agents and the fact that the}^ ai e so little utilized, 
at least so far as I haie been able to ascertain, prompted me to call the 
attention of m} colleagues to a technic i\hich, iMthout warrant, has been 
geneially neglected 

The objection may be laised that skilful and oppoitune administra- 
tion of epinephime hydiochloiide oi the use of thei mocauter}’^ suffices 
to pieient or to inhibit the minute hemorihages Mhich ma} complicate 
an othenvise adioitly and expeditiously performed operation These 
tuo measuies lepiesent completely disparate mechanisms 

Epinephrine, as eveiy one knows, inhibits hemorrhage b}' the con- 
tractile effect exeited on the vasculai walls and the concomitant constric- 
tion of the lumen But the diug has no influence on atheromatous 
vasculai walls, and this explains why the hemostatic effect appears so 
slight when the diug is administered to aged persons who aie markedl) 
aiteiioscleiotic Moi cover, as is well knoiin, vasoconstiiction is 
succeeded by a further effect, i^asodilatation, nhich gives use to secon- 
daiy hemorrhages Still one must not forget that this state of vaso- 
dilatation IS anticipated and exacei bated by the administiation of 
atropine and that this circumstance rendeis dangerous the instillation 
of the medicament directly after an operation m which epinephrine has 
been used 

Cauterization inhibits hemoirhage by the production of an eschar, 
which serves to occlude the vascular lumens, or by coalescence of the 
walls, the effect of a coaction Yet there is no denying that this pro- 
cedure, to which Denig ^ referred favorably in a recent article, is not 
always practicable, for example, if hemorrhage of iiitic origin is present 
Besides, even if cauterization is done with a loop heated at the lamp, the 
eschar produced, although extremely slight, still represents a source of 
inflammation which may retard the process of cicatiization 

1 Denig, R Die Iridotorsion im Vergleiche mit der Trepanation der 
Lagraneschen Operation und der Zyklodialyse, Klin Monatsbl f Augenh 99 1 
(July) 1937 
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The action of a coagulant is altogether different fiom that of cauteii- 
zation With the use of such an agent a sufficiently tenacious coagulum 
rapidly forms, which occludes the severed vessels In this way one 
merely accelerates and reenfoices the physiologic mechanism which tends 
to ariest hemorrhage 

I have long used a propnetaiy coagulant from blood platelets 
(coagulen) for this purpose Motivated by the usual feeling of fidelity 
to the methods which lead to favorable results, I have refrained from 
experimentation with other products, but it is likely that the same lesults 
would be achieved by means of similar substances or with the use of 
puiified snake venom, wdiich has recently been introduced into surgical 
practice as a hemostatic 

For operations on the eyeball, I presen be the injection of 20 cc of 
the coagulant into the subcutaneous tissue of the abdominal wall 
Experimentation has shown me that a satisfactory effect is attained 
within two hours It always seems to me that the action is more pro- 
nounced after a long interval Accordingly, if I am to operate early 
m the moining I regularly administer the coagulant the evening before, 
but if an operation is scheduled for late in the day the patient receives 
the coagulant during the early hours of the morning 

For all operations in which the eyeball is not excised, I prefer the 
local application of the coagulant in its powdered form At the proper 
moment a bit of powder is spread over the operative field I then wait 
for the formation of a dense coagulum, which is removed before resump- 
tion of the surgical work 

It IS not my intention to introduce any case histones, and I shall limit 
myself to a discussion of certain considerations and observations elicited 
by several years of practical experience 

Coagulants are useful in operations for the extraction of cataract, 
whethei by the mtracapsular or the extracapsular method 

As every ophthalmologist knows, wdien a conjunctival flap is made 
during keratotomy a considerable amount of blood will often penetrate 
the anteiior chamber, m patients w^hose blood vessels are atheromatous 
and wffose eyes are hypotonic, the surgeon may readily observe a small 
stream of extravasated blood penetrate and fill the anterior chamber , it 
may even happen that after he has succeeded in removing this initial 
extravasation of blood, a second, smaller stream will gather Such 
incidents may be particularly annoying during operations on the ins 
Hemorrhage sometimes continues from the iritic vessels even after the 
operation is completed, this is particularly likely to occur m cases of 
complicated cataract But although hemorrhage of this sort may mar 
the smooth course of an iridectomy or make difficult the grasping 
of the capsule of the lens during an mtracapsular extraction of cataract. 
It is most likely to cause serious consequences during extracapsular 
extraction 
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In fact, whereas the blood deposited on the anterior surface of the 
ins IS, as a geneial rule, absoibed with great ease, that which leinams 
on the capsulai surface is slow to disappear, and if it forms into masses, 
complications always aiise If the latter occurs, one observes over a 
peiiod of several days minute coagula between the masses or on their 
surfaces It is noted that the masses, which probably will be covered 
vith a fibrinous sediment, aie reabsorbed with difficult} In general, 
if the coagulum is slightly laigei, absoiption no longer takes place, but 
instead the organization of the coagulum itself foims a synechia between 
the periphery of the iiis and the lemnants of capsulai and ciystallme 
substance This maiks the beginning of a secondary cataract 

But, if one has administered a prehmmar} injection of a coagulant 
and if after keiatotomy one waits a minute or tw^o, it will be observed 
that an extiemely dense coagulum wull fonn, which may have to be 
lemoved with the foiceps Blood that has extravasated into the anterior 
chamber oi w'hich appeals duiing an opeiation on the ins will also 
coagulate lapidly Usually this coagulum can be lemoved by laiage of 
the anteiioi chambei , this is done by the introduction of a Danel spoon 
and by directing to the pait of the spoon remaining outside of the 
chambei a fine jet of physiologic solution of sodium chloiide Moie 
laiely, one has to extiact the coagulum by means of the forceps After 
the coagulum has been lemoved, no more blood is obseived to eKtra^a- 
sate into the antei loi chamber , hemostasis remains complete 

The tenacity of the coagulum renders more solid the adhesion 
of the conjunctival flap and facilitates the formation of the anterior 
chamber Another slight advantage to be obtained with the use of 
coagulants is that if one employs the Elschnig fixation forceps to grasp 
the episcleia, the hemoirhage that is leadily induced by this instrument 
in the region of fixation will be immediately ai rested 

The use of coagulants offeis the same advantages in opeiations foi 
glaucoma as were mentioned in connection with the conjunctnal flap 
employed in cataiact opeiations, howevei, during the operation proper, 
the advantages aie less important if one is accustomed to woik undei a 
fine jet of physiologic solution of sodium chloride, which Avill constantly 
keep the operative field free fiom blood 

Aftei enucleation, a small amount of coagulant introduced into the 
orbital cavity, followed by compression of several minutes’ duration 
through the eyelids and, finally, the application of a compiessive diess- 
ing, obviates completely the extravasation of blood which is so often 
present, particularly in elderly patients, and which fiequently involves 
the loose connective tissue of the other eye 

In various operations in the adnexa (such as an operation on the 
eyelids and the lacrimal sac or an operation for pteiygium) the timely 
administration of a bit of poAvdered coagulant permits one to AAmik in a 
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perfectly drained field and obviates the danger of minute secondary 
hemorrhages, which aie often so troublesome 

But the field in which the use of coagulants lendeis the most 
remarkable services is that of plastic operation I was first moved to 
expel iment along this line following an extremely untovard incident 
that complicated a technically successful plastic operation In view of 
the good results that I was able to obtain with the use of a coagulant, 
I decided to apply such an agent regularly 

I extirpated the nasal half of the lower eyelid of a man about 
75 yeais of age, and then leconstructed the lid by rotation of the pedicle 
flap transplanted fiom the cheek In order to combat a particularly 
irksome hemoirhage, I also resoited to the instillation of epmephime 
hydrochloride in the operative field About two hours aftei completion 
of the opeiation the bandage vas completely soaked with blood, and 
soon blood began to diip from it Efforts to check the bleeding by 
injections of hemostatics failed completely, and it was necessar}'- to 
lemove the dressing A huge hematoma was found undei the flap 
Digital compression brought about cessation of the hemorrhage How- 
ever, as one might have expected, the flap became neciotic, and it was 
only by further suigical interv'ention that the deletenous sequels of this 
accident weie m some small measure mitigated 

This was the instance which, as I alieadj^ mentioned, decided me to 
use a coagulant, and local applications of the latter from the fiist have 
pioved extremely effective However, in a case m vliich I had admin- 
istered a preliminary injection of coagulant, necrosis of the flap took 
place After meditating over the contrast between this bad result and 
the tiuly excellent results obtained with local applications, I ariived at 
the following (perhaps erroneous) inteipretation Manipulations of the 
cutaneous flap (compiession with the fingers or forceps, stretching the 
tissue) tend to produce traumatic vascular lesions, the coagulum that 
forms within such lesions will be extremely dense owing to the action of 
the (previously injected) coagulant and accoidmgly absorption will be 
difficult and the restoration of circulation throughout the flap will be 
letarded After this one unfortunate incident, I abandoned the injec- 
tion of a coagulant in plastic operations I am therefore unable to state 
with ceitainty wliether the pooi results w'ere a coincidence oi whether 
such results w ould be tire rule 

One more advantage assured by the use of coagulants in plastic 
opeiations is that the resultant solidity of the coagulum promotes 
coalescence of the flap wuth the underlying tissue, and this doubtless 
facilitates the “taking” of the graft 

The foregoing observations cleaily demonstrate the great importance 
of the use of coagulants in ocular operations 
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The method of lotation of the cheek consists m loosening the still 
healthy portion of the cheek, combined ^\lth moie or less skin of the 
neck, for the puipose of lestoiing the contoui of the face aftei all sorts 
of mutilations These may be either small or large aiid may compiise 
mutilations of the uppei and the lowei hp, the nose, the cheeks and the 
lower eyelids Even complete noses can be leconstiucted In such cases 
the inner cover of the nose can be piepaied beforehand by an “epithelial 
inlay” placed under the skin of the cheek nhich is used to form the nose 
This loosening of the skin is done by making a large incision around 
the cheek, the natuial lines of the face always being followfed, i e, the 
lines between the nose and the cheek and the cheek and the edge of the 
eyelid The incision continues as far as the temple and descends along 
the eai at the side of the neck 

In this way the cheek, more oi less complete, is utilized to i estore the 
face, and the skin of the neck, wdnch it drags wuth it, partly covers 
the cheek, forming a large wound in the neck instead of the original one 
which was in the face This rvound in the neck can ahva}S be closed 
by sutures, owing to the great elasticity of the skin of the neck, and in 
cases of extensive repair the head is inclined tow'ard the shoulder and 
held there for several Aveeks, until the wound is completely healed 
I introduced this method in 1915 It is a general method and can be 
applied to all sorts of mutilations of the face For this reason it is of 
great practical value even foi the ordinary surgeon who has not special- 
ized in plastic surgery, for the stomatologist and for the ophthalmologist 
As the cheek is rich in vessels, necrosis is almost impossible, even 
though there is tension in the portion of the cheek which has to cover 
the gap If the rotation is well applied, no tension will exist in the part 
covering the gap, but the tension of the sutures round the neck will 
increase as they appioach closer to the neck Numerous sutures must 
join the turned cheek to the sui rounding skin The result is that the 
great tension which is caused by the strong rotation is divided among 
such a great number of sutures that there is only a small amount of 
tension on each one For that reason the stitches must be made with the 
finest needle and the thinnest silk that can be found This is why the 
scars scarcely shorv The alternate sutures aie taken away at the end of 
a week, and those that are left remain as long as is necessary, according 
to the tension, and are taken away gradually 
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The general scheme vanes with the size and shape of the defect 
Figure 1 A shows the technic used m the reconstruction of the lower 
eyelid, and figure 1 B that used in the restoration of the upper eyelid 

REPORT OF CASES 

Case 1 — In 1937 I was called m by Professor Kondoleon, professor of surgery 
at the University Clinic in Athens, to see a girl 13 years old (fig 2 A and B), 
who had burnt her face when younger The left cheek had one long scar running 
along the nasolabial fold, but the right cheek was almost completely destroyed, 



Fig 1 — A, technic emplojed in the reconstruction of the lower eyelid, B, that 
employed in the reconstruction of the upper eyelid 

theie being one large scar She had a large ectropion of the lower eyelid and of 
the upper lip I decided to apply my method of rotation of the cheek to repair both 
ectropions simultaneously and also to reconstruct the cheek with normal skin The 
portions of the conjunctiva and the mucous membrane of the lip which were 
dragged toward the center of the cheek were loosened by incisions from the under- 
lying scarred muscle tissue until the> were completely free The edge of the eyelid 
was then shortened to its normal length b> the excision of a portion of its outer 
edge This was necessarj because the scars of the cheek had gradually lengthened 
the edge 

Great care had to be exerted to take away the scarred muscle tissue with 
the conjunctiva, because this might cause a repetition of the ectropions The rota- 
tion had to proMde the muscles and skin of the new' lower e\elid, just as it had to 
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furnish new muscle tissue and skin foi the lip, after the mucous membrane of the 
lip had been freed in the same way as the conjunctiva 

Figure 3 A shows the large defect m the cheek resulting from the operation 
and from the removal of all the scarred skin and muscle tissue from the right 
cheek The dotted line in the sketch indicates the incision of the parts of the face 



Fig 2 (case 1 ) — A and B, patient before operation, C and D, patient some 
weeks after rotation, 




Fig 3 — A, the first step of the operative technic employed m case 1, B, the 
second step 

and neck to be rotated, when they had been sufficiently loosened and made mobile 
enough to cover the large defect in the cheek This rotation caused a secondary 
gap m the neck, which could be sewn together Figure 3 B shows the primary gap 
being closed and the resulting secondary gap which had to be sewn together 
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Figure 2 C and D show the girl some weeks after the rotation without any cor- 
rective operation The ectropion of the eyelid and that of the lip were radicallj 
healed , scars could scarcely be seen on the right cheek The expression of the face 
was almost normal except for the curve of the mouth, which was caused bj the 
new function of the muscle tissue brought from some distance away Gradualh 
the expression of the face will become normal in the course of a few' months ^vhen 
these muscles have adapted themsehcs to their new functions 



Fig 6 (case 3) — A, patient before operation, B, patient after operation 



Case 2 — Patient W had both e 3 elids of his left e 3 'e destr 03 ed In figure 4.4 
the patient is shown tr 3 ing to close his e 3 es, but as the greater part of the left 
e 3 ’'ehds was missing he could not make them meet more than is pictured Rotation 
of the cheek repaired both eyelids This is the highest point to wdiich rotation of 
the cheek can attain The method used is clearly seen m figure 4 B and m figure S 
Figure 4C show's both e 3 elids completelv restored Slight corrections from the 
esthetic point of view' are still needed 

Case 3 — Patient E needed an entire right lower lid, as his had been completeb 
destro 3 ed (fig 6 A) Figure 6B and figure 7 show' how rotation of the cheek 
was utilized for this purpose 
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As the lowei part of the socket was missing, an “epithelial inlay” was made to 
co\er the inner side of the rotation flap m order to form the innei skin cover for 
the lower eyelid, so as to make it ready later to receive the artificial eye In 
figure 6B the artificial ey'e is already m place 

This “epithelial inlay,” mentioned in the pievious case, is a method I 
introduced over twenty yeais ago and is extensnely used for plastic and 
structural surgical lepair It is also extremely valuable in the field of 
ophthahnolog} The method consists m taking an exact model with 
stent (a matenal used by dentists) of wounds for which free skin 
giafts are to be used When the stent becomes stiff, it is wrapped in a 
thin Thieisch giaft, with the epidermis toward tlie mold The mold 
then IS leplaced on the wound in exactly the same position as it was 
when taken and kept theie under firm pressure for a y\eek This pres- 
suie pi events any secietion between the wound and the graft and in this 
vay insures complete healing of the graft With other methods these 
secietions loosen paitly or completely the already attached graft The 
thin grafts aie taken fiom the inner side of the thigh, the resulting 
wound heals in a few days under a dry dressing 

I shall describe a case in which the gap is of the type that is the most 
difficult to lepair, not that it is the largest, but it is so close to the neck 
that scaicely any part of the cheek is available and almost the entiie 
lotation has to be made fioni the neck 

C'lse 4 — The patient, a French physician, was under the care of the veil known 
ophthalmologist Morax, of Pans The doctor was epileptic and had fallen into 
the fire, the left side of his face being entirely burned away The eyelids were 
destroyed, and the cheek was replaced by a star-shaped scar Morax had restored 
the eyelids, utilizing my^ method of biologic frontal flaps, i e, pedicled flaps from 
the skin of the forehead, the pedicle not containing any skin but only veins, lymph 
vessels and nerves, all surrounding the frontal artery These vessels remain pro- 
tected by a layer of connective tissue The advantage of this method is that the 
vessels of the elastic pedicle are never shut, even if the flap is turned at an angle 
of more than 180 degrees Another advantage is that it is economical, as no skin 
tissue IS wasted in the pedicle, the flap is mobile and there is no danger of necrosis 

After this operation Morax consulted me for the lestoration of the left portion 
of the nose, the completely scarred cheek and the lower lip I cut away' the part 
shown in figure 8 and made an incision in the face and neck, as indicated in figure 
8 B The part surrounded by the cut was loosened and brought into the missing 
part of the face The secondary gap was sewn together under great tension, and 
the head had to be inclined toward the shoulder for a week Figure 9 A and B 
show the patient before operation, and figure 9 C and D, after operation After 
such a large rotation of the cheek, corrective operation is usually necessary, but m 
this exceptional case the result was so satisfactory that the patient did not wish any 
further correction and is still delighted with the result 



BIOCHEMISTRY OF THE LENS 

XII STUDIES ON GLUTATHIONE IN THE CRYSTALLINE LENS 
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The possible functions of glutathione m the lens as well as in the 
lest of the body have been a matter of discussion since the discovery of 
this substance by Hopkins ^ Although much experimental work has 
been done on the glutathione in the lens, its actual isolation from this 
organ was onty recently accomplished by two of us ' That glutathione 
has an important function in the metabolism of the lens appears likely 
from the work of Adams/ who showed that the oxygen uptake of a 
lens extract became ml when glutathione was dialyzed out, readdition 
of glutathione to the extract caused a resumption of its oxygen uptake 
It was indicated that this substance is a constituent of an auto-oxidation 
system m which the sulfh3dryl can act as a hydrogen donor, being 
oxidized to the disulfide form, which m turn can accept hydrogen from 
a “thermostable residue ” It was shown by Goldschmidt ^ and Adams “ 
that the beta cystallin of the lens is capable of acting as this thermo- 
stable residue A further argument in favor of the importance of 
glutathione is the fact that in cataract there is little or no glutathione 
lemainmg m the lens That this diminution is not secondary to 
the occurience of the opacity of the lens but is rather a part of the 
cataractous piocess itself is indicated by the observation of two of us 
that the glutathione m the lens of an animal on a diet high in galactose 
may be markedly diminished before the appearance of any opacity 

From the Department of Physiological Chemistrj and the Department of 
Ophthalmology, Northwestern University Medical School 

1 Hopkins, F G Biochem J 15 286, 1920 

2 Bellows, J G, and Rosner, L Biochemistry of the Lens Preparation 
of Glutathione from Crystalline Lens, Arch Ophth 16 1001 (Dec ) 1936 

3 Adams, D R Proc Roy Soc, London, s B 98 244, 1925 

4 Goldschmidt, Arch f Ophth 113 160, 1924 

5 (a) Bellows, J G Biochemistry of the Lens The Influence of Vitamin 
C and Sulfhydrils on the Production of Galactose Cataract, Arch Ophth 16* 
762 (No\ ) 1936 (b) Bellows, J G , and Rosner, L Am J Ophth 20 1109, 
1937 
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On the othei hand, some investigatoi s think that the importance of 
glutathione in the metabolism of the lens has been overestimated 
Krause “ has pointed out that no specific essential function has yet been 
found for glutathione, but he has suggested that it may have a function 
111 the synthesis of lens protein 

In view of the interest centeiing about this compound, it seemed that 
further investigation into its variation in concentration under different 
physiologic conditions was indicated Potentiometric studies on the 
cortex and nucleus of the lens showed a wide variation in potential 
between its cortical and its nucleai portion Evidence will be presented 
indicating that this difference is due to a change in the concentration 
of glutathione A more complete stud} of the concentration of gluta- 
thione m the two portions of the lens was therefore undertaken, pai- 
ticularly with relation to age and to the feeding of galactose 

STUDIES ON THE CONCENTRATION OF GLUT \TIIIONE IN THE LENS 
WITH RESPECT TO ITS VARIATION WITH AGE 

Rats from 1 day to 14 months old weie used in our experiments 
The lenses were removed, and their cortical and nuclear portions sepa- 
rated, ground with metaphosphoric acid (2 5 per cent) and centrifuged 
to remove the precipitated proteins Aliquot portions were used to 
determine the amount of glutathione and of ascorbic acid present The 
total reducing power of the lens extract was determined by titration 
with potassium lodate in acid solution , the reducing power of the ascorbic 
acid, by titration with Tillman’s reagent The difference between the 
total reducing power and the reduction by ascorbic acid was attributed 
to glutathione This assumption was shown to be valid by Evans " 

As seen from table 1, the glutathione concentration of the lens in 
veiy young rats is low compared with that of oldei animals In these 
expel iments the amount of glutathione lose rapidly from about 44 mg 
per hundred grams at the age of 1 day to about 200 mg three weeks 
later and reached a peak of 300 mg pei bundled giams at the age of 
4 months, after which theie was a slow decline 

In very young animals no differentiation could be made between the 
cortex and the nucleus of the lens Howevei, m animals 3 wrecks of 
age and over, in which a separation between the central and the 
peripheral portion of the lens wms possible, it w^as found that the con- 
centration of glutathione was higher in the cortex than in the nucleus 
This difference inci eased with age Oui studies indicate that the con- 

6 Krause, A C The Biochemistry of the Eye, Baltimore, Johns Hopl^ms 
Press, 1934 

7 Evans, E D Nature, London 134 181, 1934 
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centiation of glutathione in the nucleus of the lens remains relativel} 
constant with aging of the lens, while that of the coitex varies signifi- 
cantly with age 

As to the ascorbic acid in the lens, it appears to be subject to a 
gi eater amount of fluctuation than does glutathione Because of its 
gieat variability, no conclusion can be drawn at the piesent time 


EFFECT or GAL'\CTOSE ON THE CONCENTRATION OF GLUTATHIONE 

IN THE LENS 

Since ne have previously shown the amount of glutathione to be 
diminished when galactose is fed, we undertook to deteimine the influ- 


Table 1 — Va}iatwn m the Conccntiation of Glutathione and of Ascoibic Acid 
m the Lens tvith the Age of the Rat 



Glutathione, Mg per 100 Gm 

Ascorbic Acid, Mg 

per 100 Gm 

\ge of Litter 

Total 

Cortev 

Rucleus 

' Total 

Cortex 

Nucleus 

1 day 

44 



9 



3 days 

100 



10 



lOdajs 

02 



13 



10 days 

09 






17 days 

94 



14 



17 days 

86 



12 



21 days 

131 

153 

lOG 

32 

32 

31 

22 days 

123 



11 



22 daj s 

114 

150 

82 

25 

37 

23 

25 days 

184 




10 


20 days 

200 

230 

141 

11 

13 

10 

2 months 

179 

371 

103 

13 

14 

10 

2 months 

173 

371 

82 

14 

14 

IS 

2 months 

172 

371 

82 

13 

14 

12 

4 months 

278 

497 

107 

13 

19 

12 

4 months 

320 

516 

133 

19 

20 

IS 

7 months 

207 

341 

107 

12 

10 

14 

7 months 

210 

339 

107 

10 

10 

10 

n months 

233 

434 

61 

13 

14 

12 

11 months 

193 

310 

100 

13 

15 

11 

14 months 

203 

285 

87 

5 

5 

5 


ence of age on the late and site of this loss, i e, whether from the 
nucleus or from the cortex 

Litteis of lats vaiying in age from 21 days to 14 months were used 
The lens of one eye of each animal was removed , the lenses were pooled, 
and the glutathione and ascorbic acid contents were determined The 
animals were then placed on a diet containing 50 per cent galactose foi 
a given period At the end of this time the glutathione and ascoibic 
acid contents iieie detei mined in the remaining lenses 

From the data in table 2, it is readily obsened that the glutathione 
m the lens deci eases in a short time when the animals are fed galactose 
This decrease appears to be more marked m the cortical la}er (of the 
lens) than in the nuclear layer There seems to be no particular change 
m the late of loss of glutathione with age In the older lenses, because 
of their higher initial content a longer period is required for the glu- 
tathione to fall to a guen le\el A further obser\ation from these 
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data IS that as the level of glutathione drops when galactose is fed the 
lens letains the remaining glutathione more tenaciously Thus, duiing 
the period covered by these expeiiments the lowest glutathione value 
leached was 38 mg per hundred grams (table 3) 

To determine whether the glutathione in the lens would return to 
1101 mal if the animals weie replaced on a stock diet, the following experi- 
ment was performed Two htteis, one consisting of 6 and another of 
8 rats, were used The noimal glutathione \alues weie determined for 
2 rats of each httei The litters were then placed on a galactose diet 
for foul days The glutathione content in one eye of each remaining 
lat was determined, and the animals were then placed on a normal stock 



Chart 1 — Relation between age and the concentration of glutathione in the lens 


Table 2 — Effect of Galactose Feeding on- the Conccntiation of Glutathione 
and of Ascot bic Acid m the Lens 


Glutathione, Mg jicr 100 Gm Ascorbic Acid, Mg per 100 Gm 

K. J » — — 
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on 
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1 
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- _ X 

Before Feeding 
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-A % 

After Feeding 
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Cor 

Nu 

' 
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Cor- 

Nu 
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eleus 
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tex 

eleus 
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tex 
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21 days 

9 
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153 
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51 

32 

65 

32 

32 

31 

14 

14 


22 days 

4 

114 

156 

82 

89 

116 

56 

28 

37 

23 

16 

16 

15 

26 days 

2 
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155 
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11 

13 

10 

7 

6 

S 

2 mo 

2 
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94 
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11 

14 

10 

9 

7 

10 

2 mo 

2 
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82 

95 
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75 

14 

14 

13 

10 

7 
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2 mo 

2 
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371 

82 

95 
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70 

13 

14 

11 

12 

7 

16 

4 mo 

3 
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56 

13 

15 

11 

15 

19 

12 

4 mo 

14 
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516 

133 

47 

49 

45 

19 

20 

18 

10 

10 

10 

7 mo 
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159 
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63 

12 

10 

13 

9 

8 

10 
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216 
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10 

10 

10 

10 

10 

10 
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3 
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61 
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14 

12 
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100 

76 
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11 
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7 
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7 

7 
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diet The glutathione ^ allies for the lemainmg eyes weie determined 
eleven and seventeen days later, respectively The lesults as shown in 
table 3 reieal that the concentration of glutathione returns to a value 
at least as high as that of normal animals of the same age It is of 
interest to note that the usual marked difference between the values 
for the coitex and those for the nucleus is absent, the two portions of 
the lens containing almost similar amounts of glutathione 

A httei of animals with mature galactose cataract and practically 
no glutathione in the lens of one eye was placed on a normal stock diet 
for three weeks At the end of this time one could see normal lens 
fibers m the peiiphery of the lens of the remaining eye of each rat by 
means of the ophthalmoscope The lenses of these animals contained 

Table 3 — Effect of Galactose Feeding Followed by a Notmal Diet on the 
Concent) atwn of Glntafhwne and Asco)bic Acid in the Lens 


Before Feeding Four Days on Seventeen Days on 

Galactose Galactose Normal Diet 

» * — - — ^ » 




Gluta- 

Vitamin 

Gluta 

Vitamin 

Glutathione, 

Vitamin C, 



thione, 

o. 

thione. 

C, 

Mg per ICO Gm 

Mg per 100 Gm 


Age, 

Mg per 

Mg per 

Mg per 

Mg per r 



\ r 

K. 


Litter 

Dajs 

100 Gm 

100 Gm 

100 Gm 

100 Gm 

Cortex 

Nucleus 

Cortex 

Nucleus 

1 

25 

184 

98 

41 

57 

211 

200 

15 7 

19 5 

2 

22 

125 

10 8 

88 

50 





After U dajs on normal diet 



251 

206 

84 

89 


Table 4 — Concent) ation of Glutathione 

111 Noimal and Cataiactous Lenses 


Glutathione, 

Vitamin C, 


Mg per 100 Gm 

Mg per 100 Gm 

Central cataractous portion of lens 

0* 

0* 

Normal peripheral portion of lens 

231 0 

60 


* In this experiment concentrations of glutathione below 20 mg per hundred grams or of 
’(itamin 0 below l 5 mg per hundred grams were not measurable 


132 mg of glutathione pei bundled grams and 3 5 mg of vitamin C 
per hundred grams That glutathione and vitamin C are contained in 
the noimal lens fibeis laid down subsequent to the formation of the 
galactose cataiact is shown by the determination of these substances 
in the cataiactous and noimal portions of the lenses of another litter 
of similarly tieated lats (table 4) 

This difteience is strikingly brought out by the application of the 
niti oprusside test to a cross section of this type of lens The normal 
peiipheial fibers gne a reddish purple hue, whereas the central cata- 
iactous portion lemains unstained, indicating an absence of sulfhydr 3 ds 

THE RELITION BETWEEN GLUTATHIONE AND LENS POTENTIAL 

In a pievious leport we presented data correlating lens potential with 
age and w'lth the onset of cataract Our interest w^as aioused concern- 
ing the question of what factois m the lens gne rise to the lens potential 
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and cause its \aiiation undei ceitaiii physiologic conditions We theie- 
foie undertook to deteimine the potentials of ceitani constituents of 
the lens and to leproduce the potentials found in the lens 

Befoie entering into a discussion of this A\ork, ^\e should peihaps 
define the teim potential When a substance may exist in both an oxi- 
dized and a leduced foini (such as Fe-j — j- and Fe-j — | — [-)> a solution 
containing this substance sets up an electiical potential at an inert 
electiode This potential is a function of the relatue amounts of the 
oxidized and the reduced form of the substance piesent, becoming inoie 
positive with an increase in the oxidized form and vice versa This 
phenomenon is teimed an oxidation-reduction potential and represents 
the tendency of the solution to deposit electrons on oi to remove elec- 
tions from the electiode Not all substances uhich exist ni reduced 
and oxidized forms give such chaiacteristic potentials Glutathione, foi 


Table S — Relation of flic Potential to the Conccnti ation of Beta Ci\stallin, 
Glntathionc and Ascoibic Acid in a Mixline at pn 7 30 


Substnnee 

Concentration, 
Mg per 100 Gm 

Appro\imnto Ratio of 
Concentration to That 
round in the Lens 

Potential, 

.Millivolts 

Beti crjstallm 

200 0 

1 So 

I5G 

Glutathione 

17 4 

1 7 

— 13« 

Vscorbic acid 

GO 

1 4 

-nf 


* Ihe potential of glutathione plus beta crjstallm 
t llie potential of glutathione and beta cnstnllln plus ascorbic acid 


example, appeals to give a potential dependent onh on concenti ation of 
the 1 educed f oi m The significance of this phenomenon is still debatable 
In all of our woik a gold electiode was used rathei than a platmnin 
electiode, as the foimei seemed to arii\e at equilibiium with its sur- 
lounding medium more rapidl} It was found impossible to reproduce 
potentials when the system was m contact with an A steady stream 
of purified nitrogen was therefore passed through the solution This 
also served to keep the medium well mixed All determinations were 
l^ei formed m solutions buffered with phosphates to fa 7 3 

Considering concentration and potential actnity, it appealed that of 
the ci}stalIoids only glutathione and ascorbic acid might significancth 
contiibute to the potential No work of this nature has previously been 
done with proteins, but it was reasoned that the main potential-giving 
gioup of proteins is piobably the -SH group From this point of view, 
beta crystalhn should be potentially quite active, alpha crystalhn slightl) 
active and albuminoid actn e hardly at all This line of reasoning ivas 
proved valid by experiment The potential of a solution of alpha crys- 
tallm was determined, and beta ci 3 ^stalhn was then added , the potential 
changed to the normal potential of beta ciystallm The addition of 
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alpha ciystallin to beta cr}stallin produced no change in the potential 
The same was true for albuminoid 

An attempt was then made to determine whether ascoibic acid, fiom 
the point of view of its small concentiation in relation to glutathione 
and beta ciystallin, could contribute significant!) to the lens potential 
Table 5 illustrates the significance of beta cr) stalhn, glutathione and 
ascorbic acid so far as they contribute to the potential in the lens In 
this experiment each of these substances was added in the order named 
Ascoibic acid, even when piesent in a greater quantity than either of 
the othei two constituents, as compared to its concentration in the lens, 
produced no significant change in the potential given b) the mixture of 


2 

0 
> 

1 
c 


d 

n 

c 

o 

■u 

o 

D- 



Chart 2 — Eflfect of the glutatinone-beta crj stalhn ratio on the potential 


Tvble 6— Relation of the Potential to the Relative Concentiations of Glutathione 

and Beta Crystallin at pa 730 


Concentration, Mg 

Jt 

per 100 Gm 

Glutathione 

Beta Crjstullin 

197 4 

300 

34 5 

100 

47 4 

200 

34 5 

500 

30 0 

500 

14 3 

500 

34 

320 

40 

500 

20 

500 

00 

300 


Glutnthione- 
Betn Cr3 stalhn 

Potential, 

Ratio 

Millivolts 

OCC 

— 30 

054 

— SC 

0 24 

— 13 

on 

. *y 

000 

~ 6 

0 0-29 

— 15 

0 010 

T 31 

OOOS 

~ 43 

0 004 

-140 


-170 
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beta crj'stallin and glutathione Ascorbic acid was theiefore ruled out as 
a factor contributing to the lens potential 

It IS apparent, then, that the lens potential is deteimined by the 
lelative concentrations of glutathione and beta ci}stalhn in the lens and 
should be capable of duplication by m vitio mixtures of these h\o 
substances A senes of mixtures containing \arying quantities of glu- 
tathione and beta ciystallm were therefore piepared and their potentials 
determined 

Table 6 illustrates how the potential vanes with vanation of the 
ratio between concentiations of glutathione and beta crystalhn It may 
be noted that as the concentiation of glutathione rises uith lespect to 
that of beta ciystallm the potential falls Chait 2 shows this lelation 
stnkmgly Fiom this cune can, conversel}’^, be estimated the ratio 
of glutathione to beta cnstalhn if the potential of the mixture is known 

COMMENT 

Our findings indicate that the glutathione content of the ciistalline 
lens at birth approximates that of blood This observation is in agree- 
ment with the fact that in embryonal life the lens has a blood supply 
and 111 consequence has no more need for a special respirator) mecha- 
nism than has any other tissue How'ever, m postnatal life this blood 
supply is no longer available, necessitating a substitute mechanism That 
glutathione takes pait m this respirator) function w'as first indicated 
b) Goldschmidt Apparently m postnatal life some mechanism is set 
m motion (probably m the lens) that stimulates the production of 
glutathione Thus theie occuis a sharp rise m the glutathione content 
in the first few da)s of life to meet the increasing metabolic and growth 
demands of the lens Because of the continuous requiiements of the 
lens during its period of gieatest physical development, the amount of 
glutathione continues to inciease until the fouith month of life, after 
which It declines slowl) 

It would seem that the concentiation of glutathione m the nucleus 
shows no marked vanation with age, the major change taking place m 
the cortical portion of the lens This observation is m agreement wuth 
the fact that the nucleus of the lens maintains a sluggish metabolism 
as compared to the coitex Wheie theie is no defined nucleus, as m 
the very young animal, theie is no laige diffeience m the concentration 
of glutathione m the inner and the outei layei of the lens This may 
be expected, since the lens fibers are all young wuth no great vanation 
m age 

When animals aie fed galactose, the glutathione m the lenses 
diminishes We found that a longer time is necessary foi the lenses of 
older animals to become depleted of this substance, but this appears 
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to be due to its initial higher A'alue m the oldei lenses and not to a 
difference in late of Iqss The loss of glutathione in the cortex is 
lapid at the outset and becomes slower as feeding is continued How- 
evei, in the nucleus in which the concentration is initially low, glutathione 
IS lost slowly This difference m rate of loss can perhaps be explained 
as due either to the greater exposure of the cortex to external influences 
01 to the diffeience in the metabolic activity of the two portions Fiom 
the latter point of view the respiiatory activity of the cortex should 
dimmish and approach that of the nucleus after several days of feed- 
ing with galactose Measurement of the comparative oxygen uptake 
of the cortex and the nucleus befoie and aftei the feeding of galactose 
would be necessary to prove this point 

Although in young animals the appearance of cataract shortly follows 
the loss of glutathione, in older animals such a loss may occur long 
befoie the appearance of opacities Any attempt at an explanation of 
this observation must involve discussion of the cause of glutathione 
depletion after the feeding of galactose Such a loss may be explained 
on the basis of the phenomenon observed b)'^ two of us® that the pei- 
meability of the capsule of the lens decreases in the presence of galactose 
It IS conceivable that this decreased permeability upsets the metabolism 
of the lens either by preventing passage of nutiients into the lens oi 
by inhibiting the escape of waste products from the lens This upset 
m the metabolism of the lens might interfere with the production of 
glutathione or increase its rate of breakdown It has been shown by 
Friedenwald® and by Giffoid and his co-workeis that with increas- 
ing age there occurs a deci eased permeability of the capsule of the 
lens Since this diminution occurs slowly, the lens may become adapted 
to this deci eased permeability and be therefore not so sensitive to furthei 
decrease Furthermore, the smaller metabolic activity of the older lens 
may make it more insensitive to external influences 

It appears from our data regarding the return of glutathione to the 
lenses of rats placed on a noimal diet after a peiiod on a galactose diet 
that the lens retains its ability to recover from incipient cataract This 
lecoveiy includes a return of normal transparency to the lens fibers 
as observed by the ophthalmoscope and a regaining of its normal con- 
centiation of glutathione Even after the occurrence of mature cataract, 
the lens can still lay down normal lens fibers in the periphery The 

8 Bellows,! G , and Bosner, L Biochemistrj of the Lens XI The Effect 
of Galactose on the Permeabilitj of the Capsule of the Lens, Arch Ophth 20 
80 (Jub) 1938 

9 Fncdenwald, J S Permeabilitj of the Lens Capsule to Water, Dextrose 
and Other Sugars, Arch Ophth 4 350 (Sept ) 1930 

10 Gifford, S R , Lebensohn, J E, and Puntennj, I S Biochemistr} of the 
Lens The Permeabihtv of the Capsule of the Lens, Arch Ophth 8 414 (Sept ) 
1932 
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opaque poition, howevei, lemains a dead tissue, being unable to ieco\er 
Its tianspaiency oi glutathione 

We have pieviously presented studies dealing with vaiiations m the 
potential of the cortex and nucleus of the lens under difterent physiologic 
conditions The average potential in the cortex of the lens of young 
lats was found to be 28 millivolts, while that m the nucleus was 40 
millivolts In old lats, howevei, the cortex potential vas 7 millivolts 
and the nucleus potential 132 millivolts After a period of feeding the 
lats galactose the potential in the lenses of }Oung rats lose to 40 and 
150 millivolts in the coitex and nucleus, respectively, m the old rats 
the potential coiiespondmgly lose to 42 and 153 millivolts These 
lesults led us to attempt to find the oiigin of the lens potential and 
the factor oi factois causing its vaiiation undei the physiologic cii- 
cumstances mentioned Thus, to glutathione and beta crystalhn were 
eventually attached lesponsibihty foi the lens potential and its varia- 
tions, and a curve was drawn showing the i elation betw^een the 

Table 7 — Coiiipai ison of Obscivcd and Tkcotchr Potential vi the 

Coitcx and Nucleus 


\oung rats 
Old rats 


Cortc\ 

-V i- •> I ^ 

Observed Tlicoretlc 

Potential Potential, 

Mlllholts Millivolts 


^uclcus 

Ob^cned Theoretic 

Potential, Potential, 

Millivolts Millivolts 


2S 24 

7 20 


40 00 

132 120 


glutathione-beta ci}stalhn latio and the resulting potential If it is 
assumed that the beta crystalhn content of the lens remains constant at 
17 per cent (Krause’s figure, which w'e ma} accept as a working basis), 
theoretic values can be obtained from the glutathione-beta crystalhn 
latio by interpolating in chart 2 A compaiison betw'een potentials 
determined with in vitro mixtures of glutathione and beta crystalhn and 
those actually found in lenses with coi responding relative amounts of 
the two substances is shown m table 7 The actual and theoretic values 
show a good con elation m all instances except those foi the nucleus of 
young rats It may be pointed out that the portion of the curve con- 
cerned with this glutathione-beta crystalhn latio undergoes a marked 
change in potential with a slight change in this latio Thus, only a 
small error produces large variations in potentials 

This sharp change in potential with small variations in the concen- 
tration of glutathione (beta crystalhn remaining constant) might in 
fact be utilized as a more sensitive method for the estimation of gluta- 
thione than actual chemical determination wdien this substance is present 
in small quantities 



RETINITIS PROLIFERANS 

CLINICAL AND HISTOLOGIC STUDIES 

BERTHA A KLIEN, M D 

CHICAGO 

The teim letniitis proliferans is purely desciiptive and applies to 
a variety of pathologic conditions due to diffeient causes The expies- 
sion letinitis designates a pathologic piocess in the letina, not neces- 
sarih of an inflanimatoi}' natuie, and the adjective prohfeians indicates 
the plastic chaiacter of the lesions 

Clinical and histologic studies of ejes duiing the eailiei stages of 
piohferatmg retinitis leveal that theie are two principles involved in 
the production of this condition, leading to two essentiall) different 
tjpes of retinitis prohfeians type 1, in which the foimation of con- 
nective tissue piecedes the formation of new blood vessels, and type 2, 
in which there is a primaiy foimation of new vessels with secondan 
pioduction of a scaffolding of delicate connective tissue 

In type 1 exudation or hemorrhage fiom the letina into the vitieous, 
caused by inflammatory or tiaumatic alterations of the retinal vessels, 
is the piimar)'- event, and organization of the extravasation leads to the 
foimation of the well known strands and membianes 

The gioup of conditions producing this type of piohfeiatmg letmitis 
includes (1) tubeiculous retinal periphlebitis or lecuiient hemor- 
ihages into the vitieous m juvenile subjects, (2) neuroretmitis papulosa 
of the secondary stage of sj^phihs, (3) all injuries of the letinal vessels 
followed b} hemorrhage and (4) secondary involvement of the mnei 
letinal suiface m seveie cases of uveal inflammation, as lecently 
desciibed clinically by Arnold Knapp ^ In the last-mentioned condition 
exudate originating elsenhere m the eye is deposited on the inner letinal 
surface and there may pioduce alterations, A\hich lead final!} to partial 
oiganization of the deposit These alteiations will be discussed in a 
future publication 

In t}pe 2 the mam factor m the production of the plastic lesions 
IS a slow cnculatoiy impairment due to degenerative vascular disease 
with the foimation of new compensating anastomotic channels, wnth oi 
without hemorrhages at first The retinitis is produced mainh b\ a 
distui bailee of the venous circulation due to sclerotic changes of neigh- 
1)01 mg structures and preexisting unfavorable topographic anatomic 
relationship 

1 Knapp A Formation of Prcretinal Conncctnc Tissue m tiie Vitreous in 
Acutt Cboroiclitis Report of Tlirce Cases Arch Ophth 18 558 (Oct ) 1937 
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This type of piolifeiating letmitis is often found in association 
with (1) diabetes, (2) syphilis of the teitiar} stage with predominating 
endarteiitis oi (3) aitenoscleiosis, including foims in which there is 
occlusion of the cential letinal vein 

To illustiate the two types of retinitis prohferans, seveial eyes are 
described in -which typical examples of each type were present 

Clinical examination of a patient 43 years of age, with a healed 
neuroretinitis papulosa of the light eye and i eduction of vision in the 
affected eye to perception of hand movements, re\ealed proliferating 
retinitis of type 1 The Wasseimann leaction of the blood, which had 
never been tested before, A\as strongly positive The results of other 
examinations weie ii relevant, and the other eye was noimal The optic 
disk in the light fundus was ill defined, pale and partly covered with 
connective tissue, indicative of postneuritic atroph}^ of the optic nerv'e 
Connective tissue also accompanied some of the laige retinal veins, and 
fanhke structures spiead ovei several old chonoretinitic lesions, con- 
nective tissue was found in all those places where the inflammatory 
piocess had been located, namely, at the site of the papular lesions, 
along the letinal veins and on the nerve head, thus indicating the 
characteristic tiio of neuiitis, penphlcbitis and disseminated chorio- 
letinitis, which was fiist desciibed by A Fuchs,- who also named this 
condition occurring in the secondary papulai stage of syphilis, neuro- 
letmitis papulosa 

The connective tissue foimmg these stiands and membranes w^as 
dense and wdiite and did not contain visible newly formed blood vessels 

(fig 1) 

For histologic demonstiation of the first type of retinitis pio- 
liferans, two eyes with tuberculous letinal pei iphlebitis, one in the early 
and one m the late stage, appeared suitable The first stage of this 
disease is w^ell knowm clinically and histologicall) The investigations 
of Axenfeld,^ Fleischer and Wolf® are lesponsible for the knowdedge 
of its tubeiculous natuie, however, the appearance is more that of non- 
specific, proliferative inflammatoiy changes on an allergic basis than of 
typical tuberculous gianulation tissue The disease manifests itself 

2 Fuchs, A Ueber eimge seltene luetische Erkrankungen des Auges, Ztsclir 
f Augenh 59 213, 1926 

3 Axenfeld, T , and Stock, W Ueber die Bedeutung der Tuberkulose m der 
Aetiologie der mtraokularen Hamorrhagien, und der prolifenerenden Verander- 
ungen in der Netzhaut, besonders uber Periphlebitis retinalis bei Tuberkulosen, 
Klin Monatsbl f Augenh 49 28, 1911 

4 Fleischer, B Die juvenile Periphlebitis retinae, nut ihren Folgeerschein- 
ungen, eine echte Gefasstuberkulose der Netzhaut, Klin Monatsbl f Augenh 17 
769, 1914 

5 Wolf, H Zur Angiopathia juvenilis nut Bemerkungen uber den Bau 
und das Wesen der Limitans interna retinae. Arch f Augenh 89 54, 1921 
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fiist in the lymph spaces around the venous branches Dense lound 
cell infiltration distends the peiivascular lymph spaces, thus forming 
nodules and spindle-shaped thickenings of the veins, which gradually 
encioach on and destroy the walls of the veins The lesulting intra- 
letmal and preretinal hemorrhages and exudates are partly absorbed 
and partly oigamzed When the hemonhages aie extensive, and pai- 
ticularly when they aie recurrent, capillaiies but laiely laige blood 
vessels grow into the oigamzmg extravasation 



Fig 1 — Retinitis prohferans of type 1 associated with neuroretmitis papulosa 

In figuie 2 such an advanced stage of recuiiing hemorrhages in the 
Mtieous of a juvenile subject is shoivn The retina and optic nerte 
aie covered with a dense lajer of connective tissue This thick mem- 
biane is iich in cells and capillaries, and the older laters show strati- 
fication 

Clinical examination of a diabetic patient aged 46 iciealed retinitis 
pioliferans of tipe 2 The patient had been under obsenation in the 
ophthalmic clinic of Rush iMedical College for a number of vears, 
and the earliest stage of proliferating retinitis was observed m the 
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bettei eye When fiist seen, this patient had been on diabetic manage- 
ment foi four }eais, and dietaiy measiiies sufficed to eliminate glyco- 
suiia The blood piessuie A\as 134 sAStohc and 66 diastolic Vision 
111 the right eye was first noted to fail thiee }eais prioi to the first 
examination, while that in the left eye was fiist noted to fail thiee weeks 
prior to this examination, at which time the coirected vision m the 
1 ight eye was 0 1 and that m the left ei e i\ as 0 4 

In the light fundus there was a laige fan-shaped membrane (fig 3) 
of delicate seniitianspaient connective tissue, which contained a gieat 
nunibei of laige and small newly formed blood lessels m a biushlike 



Fig 2 — Retinitis proliferans of type 1 associated with a late stage of tuber- 
culous periphlebitis H indicates free hemorrhages in the vitreous , E, fibroblasts, 
and C, capillaries 


aiiangement The membiane completely covered the optic disk, wheie 
It appealed to have its base Along the large retinal vessels and m the 
macular area there were numerous fatt}^ degenerative letmal lesions 
and hemorihages, mostly of the small capillary t 3 ^pe 

In the left fundus (fig 4) a small brushlike arrangement of newdy 
formed vessels, arising from the infeiior nasal vein neai the boidei of 
the optic disk, proceeded straight foiward into the vitieous Theie 
was no noticeable connective tissue betw^een these blood vessels at first 
There was only mild letinal angiosclerosis visible in each eye Dtiimg 
the following six months of observation the biushlike airangement of 
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ne^^ly formed vessels became larger (fig 5), and delicate gra}isli con- 
nective tissue became visible behveen the vessels The proliferating 
letinitis m this eye began to resemble that of the light e}e (fig 3) 

This t 3 pe of retinitis proliferans was also seen clinically in the 
left e\e (fig 6) of a 64 }ear old woman, who came to the ophthalmic 
clinic of the Billings Memorial Hospital, complaining of failing vision 
m the left e)e of foui yeais’ duration The collected vision m the 
light e}e vas 0 8 and that in the left eye vas 0 6 — 3 There vas 
model ate bilateial retinal angiosclerosis with obliterating endarteritis 
evident in some small blanches in each eye In the left fundus several 



Fig 3 — Ad\anced letinitis proliferans of tjpe 2 associated with diabetes 

biushhke aiiangements of nev vessels, sui rounded b} delicate conncc- 
tne tissue and ending vith coil-hke convolutions in the Mtreous, were 
attached to the inferior nasal quadrant of the disk 

IMedical examination levealed moderate arteiial hi pei tension of the 
benign essential t}pe and no other pathologic change^; 

The predominating characteristic of the prolifeialmg ictimtis m 
these e\es was the gieat number of newly formed vessels, which weie 
paith piesent in a brushlike ai i angenient, especially m the initial stage 
and oiiginated from the nene head The connective tissue between 
had a delicate semitranspaient appearance and thus a less white coloi 
than that m the e3es preMOush' studied 

It IS difficult to illustrate hislologicalh the earlx stage of the second 
t\pe of retinitis proliferans but it is possible to distingui'^h its char- 
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acteiistics in moie advanced conditions The fiist eye showing this 
type of letinitis prohfeians to be consideied heie was the left e\e of a 
diabetic patient 63 3 ears old, who had at the time of the enucleation a 
blood pressure of 210 systolic and 120 diastolic The eye was enucleated 
ten weeks aftei obstruction of the central retinal vein and eight ^\eeks 
after onset of the secondary glaucoma Examination of the fundi a 
yeai and a half before levealed marked letinal angiosclerosis, numei- 
ous, mostly capillar}'- hemorrhages scattered ovei both posterioi polar 
legions and gioups of fatty degenerative lesions aiound the left disk 
and macula ’Both disks were normal 

Most striking was the histologic appeal ance of the retinal aiteries 
The central arteiy and its immediate branches weie filled almost coin- 



Figure 4 Figure 5 

Fig 4 — Very incipient retinitis proliferans of type 2 associated with diabetes 
Fig 5 — The same eye shown in figure 4 six months later 


pletely with endothelial and subendothelial piolifeiation This, togethei 
with some elastic lainellation and consideiable thickening of the tunica 
media and the perivascular sheaths, transformed the central aiteiy into 
a rigid tube, which compressed the central vein within the lamina 
ciibrosa There weie large intraretinal hemorrhages along the couise 
of the engorged veins The lower part of the optic nerve and the 
adjoining letina were coveied with a delicate membiane, which con- 
tained newly formed, thm-walled blood vessels m cross and longitudinal 
sections, some of them of large caliber (fig 7) The framewoik of 
the membrane around these vessels was extremely delicate, consisting of 
a few fibroblasts, wandering cells and a faintly staining, almost homo- 
geneous transudate These newly formed stiuctures were on the inside 
of the internal limiting membrane 
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The place \\heie the inteinal limiting meinbianc is peifoiated by 
the newh foimed blood vessels can usually be found in seiial sections 
(fig 8). Only vhen the attempts at anastomosis oiigmate fiom the 
nene head the newl} foimed vessels do not have to peifoiate the 
mteinal limiting membiane and thus have a more stiaightfoiwaid 
couise, piojecting into the vitieous lathei than cieeping along the 
mnei sin face of the retina 

The consideiable si/e of the new blood vessels and the marked 
degiee of retinal angioscleiosis in this case, which had caused con- 
sideiable aitciiovcnous compicssion even a year and a half pnor to the 



Fig 6 — Retinitis proliferans of type 2 associated with ai teriosclerosis 

occlusion of the cential vein, make it probable that the pi olif crating 
processes were well under way before the complete venous obstruction, 
which occurred only ten weeks prior to enucleation 

The second eye showing retinitis prolifeians of type 2 was the left 
eye of a 68 year old woman which was enucleated on account of sec- 
ondary glaucoma two years after occlusion of , the cential retinal vein 
The optic nerve was deeply excavated and there was a dense net- 
work of tortuous, partly preformed but dilated and paitly newly 
formed veins m the retrolaminar and prelaminar regions From some 
of the veins in the prelaminar region there arose branches, which could 
be followed far into the vitreous, where some of them split up into a 
brushlike arrangement of smaller vessels (fig 9) , others took on a 
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7 — Eailier stage of retinitis proliferans of type 2 Large newlj formed 
blood vessels and delicate connective tissue on the inside of the retina are present 



Fig 8— Section of the same eye as shown in figure 7 The internal limiting 
membrane is perforated by newlv formed vessels P indicates the point of 
peiforation 




Tig 9 — Late stage of rctmitis prolifcrans of t\pe 2 The blood vessel in the 
Mtreoiis IS split up into a brushlikc arrangement of small vessels V indicates 
a tein in the ncr\c head, II, In aline degeneration of connectne tissue, and B, a 
brushlikc arrangement of new capillaries 



Fig 10 — Late stage of retinitis proliferans of type 2 Large newdy formed 
blood vessels are seen in the \itreous with a recurrent course V indicates a dilated 
and tortuous vein in the nene head, R, a recun ent newdy formed \em m the 
vitreous, and N, neuroglia 
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lecurrent couise, running backward again (fig 10) Free liemoi- 
ihages around some of these thin-walled vessels were in the process of 
oiganization 

In this late stage the framework of the strands carrying the new 
vessels was densei, consisting of proliferated fibroblasts, neuroglia and 
a dense homogeneous material, which was shown to be hyaline by 
the Van Gieson stain But even m this late stage, the amount of 
connective tissue was negligible compaied with the amount of newly 
formed blood vessels 


SUMMARY AND CONCLUSION 

On the basis of clinical and histologic studies it is possible to dis- 
tinguish two types of letinitis prohferans and to deduce, in a not too 
advanced stage, from the location and appearance of the plastic lesions 
the nature of the primary distuibance 

The lesions of the first type are characteiized as follows 

1 They may be located anywhere in the fundus 

2 The} consist of dense, opaque, white oi gi ayish-white membranes 

3 They contain no newly formed blood vessels, oi only a limited 
numbei, which are larely of large size and aie seen only in the ad\anced 
stage of the disease 

4 Histologically, the connective tissue is rich in cells and not 
infrequentl}^ has a stratified appearance 

5 Inflammatory or traumatic alterations of the letinal blood ^essels 
aie the primary cause 

The lesions of the second type are chaiacterized as follows 

1 They originate at oi near the optic disk 

2 There is a profusion of newly formed blood vessels, some of con- 
sideiable size, which appear in advance of any noticeable amount of 
connective tissue They often show a biushlike arrangement, and the 
endings in the vitreous form either coil-like convolutions or loops, leturn- 
ing to the disk 

3 The connective tissue between these vessels is delicate and semi- 
tiansparent 

4 Histologically, numbei s of new veins can be traced to branches of 
the central vein in or near the nerve head In the earlier stages there is 
a delicate network of fibroblasts within a homogeneous transudate 
betw'een them Later, fibroblasts and neuroglia proliferate within these 
strands, and hemorihages from the thin-walled new vessels become 
organized and give them a moie substantial appearance 

5 Degenerative vascular disease leading to circulatory impairment 
and venous anastomosis is the etiologic factor 



STUDIES OF THE VISUAL FIELDS IN CASES 
OF VERIFIED TUMOR OF THE BRAIN 

DANIEL KRAVITZ, MD 

BROOKLYN 

The A alue of studies of the visual fields as an aid in the diagnosis 
of obscure conditions of the e3"e and biain has long been known 
MacKenzie,^ in his textbook on oplithalmolog)’', published in 1854, 
called attention to the iinpoitance of hemianopic defects in the visual 
fields in the localization of diseases of the biain About this time 
the ophthalmoscope made its appeal ance, and ophthalmology was 
placed on a firm scientific basis 

The importance of peiimetry m the study of lesions that weie not 
Msible A\ith the ophthalmoscope immediately became apparent Tron- 
coso “ stated that A'^on Giaefe stressed this fact m 1856 Wilbrand ® in 
1881 lepoited a laige iiumbei of cases and stressed the importance of 
examinations of the visual fields as an aid in localizing intracranial 
disoiders He probably Avas the first to see the A^alue of using small 
test objects m bringing out defects that had been missed by the 
ciudei methods then in use In 1882 Beriy ^ foiesaiv the importance 
of studies of the visual field m the diagnosis and prognosis of diseases 
of inti acranial origin 

It Avas not, howevei, until Bjerrum and Ronne'^ did their epoch- 
making Avoik on glaucoma in the early part of the twentieth century 
that the modern method of perimetry came into being This method, 
applied by Cushing® and his co-Avorkers, Heuer and Walker," m 
analyzing defects due to chiasmal syndromes, lapidly adr^anced the 

Read before the Brooklyn Neurological Society, Dec 22, 1937 

1 MacKenzie, W A Practical Treatise on the Diseases of the Eje, ed 4, 
London, Longman [and others], 1854 

2 Troncoso, M V Internal Diseases of the Eye, Philadelphia, F A 
Davis Company, 1937, p 81 

3 Wilbrand, H Ueber Hemianopsie und ihr Verhaltnis zur topischen 
Diagnose der Gehirnkrankheiten, Berlin, A Hirschwald, 1881, p 197 

4 Berry, G W On Central Amblyopia, Ophth Hosp Rep, London 10 
44, 1880 

5 Ronne, H Ueber das Gesichtsfeld beim Glaukom, Klin Monatsbl f 
Augenh 47 12, 1909, numeious later publications 

6 Cushing, H The Pituitary Body and Its Disorders, Philadelphia, J B 
Lippincott Company, 1912 

7 Walker, C B Some New Instruments for Measuring Visual-Field Defect^; 
Arch Ophth 42 577, 1913 
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knowledge concerning defects in the visual fields in relation to tumoi 
of the brain Perimetric technic has been further refined by Evans,® 
so that minute circulatory defects can be detected 

There have been a great number of papers and books on the value 
of perimetric study in the diagnosis of intracranial tumors It would 
therefore seem that one should apologize for presenting a subject so 
thoroughly discussed Plowever, as will be shown even by the small 
series of cases presented here, through neglect tumors of the brain 
are still allowed to progress until the tumoi becomes inoperable or 
blindness supervenes 

In this paper are reports of 23 cases of veiified tumors of the 
brain All but 2 of the patients were seen by me preoperatively One 
was seen prior to a second operation and the other after removal of 
the tumor The reports of both of these cases ai e included because of 



Fig 1 (case 1) — Visual fields of F S, taken on May 7, 1932, with a 2 mm 
^^hlte test object at 330 mm 

their great clinical interest An attempt will be made to compaie the 
value of visual examinations of the fields with the other methods used 
in the diagnosis of tumor of the brain 

GROUP 1 TUMORS OF FROXTAL LOBE 

Case 1 ■ — F S , a man aged 34, was seen on May 2, 1932, with a history of severe 
pains in the forehead and vomiting for the past seven weeks Five weeks before 
he went to an otolaryngologist, who advised lemoval of a deviated septum As 
relief was not obtained by this procedure tonsillectomj’' was advised 

Vision was 20/30 in the right eye and 20/25 in the left eye Improvement was 
not obtained with glasses There was no nystagmus or ocular palsy The right 
disk was swollen about 2 5 D , and there were many hemorrhages around and for 
some distance away from the disk The left disk showed only 1 D of swelling 
and appeared somewhat atrophic The visual fields on several examinations showed 
an increasing concentric contraction, without localizing signs There w'ere no 
personality changes 


8 Evans, J N Angioscotometry, Am J Ophth 9 489, 1926 
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In Mcw of these findings, it was felt that the patient had a tumor of the frontal 
lobe, and he was refened to the Brooklyn Hospital, where the following obser\a- 
tions were made by Dr E J Browder The patient had slight difficult} in walking, 
with a tcndenc} to stumble, although he ne\er fell There were no charactei 
changes oi forced grasping On Ma} 11, wdiilc at the hospital, he had an attack 
of mental confusion and was found with his feet on the w’lndow' sill, as if to 
chnib out Later, he remembered nothing of this episode This was thought to 
be chaiactcristic of a tumor of the frontal lobe 

On June 19 a bone flap was elc\atcd in the right frontal region and a c}st, 
the size of a golf ball, was found in the right frontal lobe It was e\acuated, 
and the walls were cautciizcd Examination pro\cd it to be a glioma 

This case is inleiesling in that there was atioph} of the optic nerve 
on the side opposite to the site of the tumoi — a paradoxic Fostei Ken- 
ned} s\ndiome 



Fig 2 (case 2) — ^'lsual fields of C M , taken on April 4, 1935, wuth a 10 
mm while test object at 250 mm for the left c}e and a 2 mm white test object 
at 250 mm for the light e\e 

Case 2 — C kl , a w'oman aged 29, was admitted to the Brooklyn Hospital on 
April 1, 1935, with a history of intermittent headaches of ten years’ duration For 
the past SIX months her MSion had become progressively more blurred, and her 
sense of smell had been lost She had a constant buzzing m the left ear for the 
past SIX months 

Roentgenograpliic examination on April 2 show'ed an area of lessened density 
of the frontal bone which w^as almost centrally placed a little above the orbits 
The sella turcica w^as not well defined It was definite that it w'as enlarged The 
floor was depressed, probably actually eroded, and the posterior clinoid processes 
w^ere eroded In view of these findings it was thought that a tumor of the sella 
turcia or of the area around it and a tumor of the frontal bone w'ere present The 
growdh in the frontal bone w^as probably metastatic 

Ocular examination on April 4 disclosed no ocular palsy and no nystagmus 
The pupils reacted to light and in accommodation There w'as 5 or 6 D of 
sw^elling of both disks Theie were a few hemorrhages around the left disk but 
none around the right Vision in the left eye was so poor that a 10 mm’ test object 
was the smallest that could be used This showed a complete loss of the nasal 
field with retention of a small island m the temporal field The right visual field 
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could be plotted with a 2 mm test object and showed a marked concentric con- 
traction with a loss of the nasal field There \\as no evidence of secondary 
atrophy of either disk 

On the basis of the results of the ocular examination, it was thought that the 
condition was tumor of the left side of the brain, near the chiasm For the degree 
of intracranial pressure and the headaches complained of by the patient, she was 
markedly euphoric and jocular There w'as a distinct forward bulge in the middle 
of the forehead 

The neurologist found no signs of localizing \alue and was of the opinion that 
the condition was a tumor of the frontal lobe 



Fig 3 (case 3) — A, visual fields of M E, taken on March 9, 1933, uith a 
1 mm white test object at 250 mm B, visual fields of the same patient, taken 
on March 16, with a 1 mm white test object at 250 mm Vision was 13/15 m 
each ej^e 


On April 11 Dr E J Browder turned down a bone flap in the right frontal 
region and disclosed a meningioma, the size of a small orange, occupying the frontal 
aspect of both anterior cranial fossae This well defined meningioma of the midline 
W'as removed 

The loss of both nasal fields is interesting and can be explained by a. 

flattening of the chiasm against both internal carotid arteries 

* 

Case 3 — M E , a w'oman aged 36, was admitted to the Brooklyn Hospital on 
Feb 27, 1933, W'lth a history of blurred vision and headaches for the past se\en or 



KRAV IT Z— VISUAL FIELDS IN lUMORS 


441 


eight months She has been peifectly well previously Her illness began with 
a severe headache, which woke hei early in the morning and lasted all day Since 
then the headaches had recurred every two or three weeks They were diffuse 
all o\er the head Her \ision had been continuously blurred since the onset She 
never had diplopia Two months before admission to the hospital she began to 
be annoyed by bad odors and a bad taste in the mouth At times she would 
talk incoherently for a few minutes During these attacks she was conscious but 
could not recall what she said She had no dreams, hallucinations oi delusions 
Neurologic examination on the day of admission revealed no apparent abnorm- 
ality in the motor system Coordination and muscle strength weic good Sensory 
examination gave negative results, and the cranial nerves w'cre normal except for 
a questionable w'eakness of the right facial nene 

In view of the history of uncinate attacks, asymmetry of the lower right side 
of the face, an increased knee jerk on the right and ankle jerk on the left and a 
history of loss of consciousness, it was thought that the patient probably had a 
tumor of the left temporosphenoid region 

Ocular examination on March 9 disclosed vision of 13/13 m each eye No 
ocular palsy nystagmus was present Both disks were blurred and edematous for 
about 1 to 1 5 D There were no hemorrhages or exudates The visual fields were 
uniformaly contracted, with a slightly greater involvement of the right nasal field 
The blindspot in the right eye w'as much largei than in the left e>e 

The results of the ocular examination, the conti acted fields, with moic marked 
involvement of the right nasal field and greater enlargement of the blindspot 
in the right eye, were suggestive of a tumor of the right frontal lobe 

Another survey of the eyes, on March 16, showed the picture of the fundi to 
be unchanged The right visual field was further contracted, and there was a 
beginning defect m the lower nasal quadrant The blindspot in the right eye showed 
further enlargement The left visual field showed only a slightly increased con- 
centric contraction 

The beginning sector-like defect observed at this examination, wuth the greater 
increased concentric contraction and enlarging blindspot on the light, was sug- 
gestive of a lesion of the right frontal lobe rather than of a lesion on the left 
side 

On March 22 air was injected into each ventricle The roentgenogi am showed 
no findings of localizing value In view of this negative report and the uncertam 
neurologic signs, the patient was discharged for further observation 

On April 3, 1934, she was admitted to the Neurological Institute of New York 
with the following symptoms absence of the upper abdominal reflexes, weakness 
of plantar flexion on each side, weakness of the muscles of the left eye, complete 
anosmia, pallor of the right disk and high papilledema of the left eye, bilateral 
paresis of the abducens nerve and facetiousness and irresponsibility 

The right visual field showed perception of light m the lower temporal and 
nasal quadrants only The left visual field showed supramedial and inferolateial 
quadrantanopia 

A roentgenogram of the skull showed distinct evidence of an intracranial 
pathologic process, probably a tumor The optic foramens were normal 
The preoperative diagnosis was meningioma of the olfactory gioove 
On April 13 a right transfrontal osteoplastic flap was turned down, and a 
meningioma was found in the right anterior and middle fossa, which was sub- 
totally removed More tissue was removed on April 30 and May 19 

The postoperative diagnosis was meningioma of the right sphenoid ridge 
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Of interest weie the symptoms usually associated with tumor of the 
temporosphenoid region and the negatn e encephalographic picture 
From a diagnostic point of view, one must evaluate the importance of 
an enlarging bhndspot m the absence of a greater degree of choked disk 
on the same side This is the first stage of the Foster Kennedy syndrome 
It was possible in this case to follow the formation of the syndrome from 
the beginning 

Case 4 — E R , a man aged 29, was seen cn May 7, 1935, with a history that in 
March 1934 he began to have comulsions accompanied by immediate loss of 
consciousness and biting of the tongue There was no aura or incontinence The 
patient was mentally clear after the attacks, most of which occurred during the 
night After April 1934 he had severe headaches but he never vomited Neuro- 
logic examination gave negative results, except for a doubtful weakness of the 
lower right side of the face and a more active ankle jerk on the right than on the 
left Recentlv he had been having personality changes and he appeared euphoric 
He was unusually sleepv The neurologic diagnosis was tumor of the frontal lobe 



Fig 4 (case 4) — Visual fields of E R , taken on May 7, 1935, with a 2 
mm white test object at 250 mm 

Ocular examination disclosed vision of 20/25 m each eye There was m 
nystagmus or ocular palsy The pupils were equal and regular and reacted to light 
and in accommodation The right disk was well outlined There was an inciease 
in the size and number of the capillaries, which gave the disk a violaceous hue 
Both the arteries and the veins seemed increased in size, and there was a small 
flame-shaped hemorrhage near the nasal side of the disk The left disk was 
somewhat more obscure, but there was no measurable edema There were manv 
flame-shaped hemorrhages near the disk The visual fields were full 

The patient went to the New York Post-Graduate Medical School and Hos- 
pital, where roentgenographic examination revealed thinning of the bone over the 
premotor area, more marked on the left The sella turcica was flattened from above 
down, and the posterior clinoid processes were eroded There were three calcified 
plaques just to the right of the midhne 

A diagnosis of tumor of the left premotor area was made 
Examination of the visual fields repeated at the hospital revealed no defects 
On May 13 ventriculography was attempted, without success Two days later the 
neurologist noted a definite weakness of the right side of the face and an exagger- 
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ation of the achiUes tendon leflev on the right There was paitial aphasia The 
patient repeated words and syllables Examination of the fundi show'ed about 5 
or 6 D of swelling of both disks, and MSion had depreciated to the peiception 
of large objects On klaj, 16 Dr Scaif made a rentriculogram, which showed 
marked distortion of the Aentiicles by a tumor occupying the premotor areas 
A diagnosis of parasagittal meningioma, more to the left, was made 
Craniotomy was done on the left side, and a parasagittal meningioma was 
disclosed wdiich appaientl} arose from the falx Subtotal remoial was done The 
tumor measuied from 4 to 5 cm long and from 1 to 2 cm w'ldc Di Scarf 
declared it to be the largest meningioma he had e\ ei seen 

It IS amazing to see the tiemendous size a slow-giotving tumoi mat 
leach before gnmg use to seiious sMiiptoms, but how lapidly it pio- 
gi esses once it has staited 

Case 5~F F, a man aged 47, was refeired to the ophthalmic clinic of the 
Brooklyn Hospital because of dizziness for the past \car He had been under 



Fig 5 (case 5) — Visual fields of F F, taken on March 2, 1938, with a 
2 mm wdiite test object Vision in each eie was 16/30 

treatment at a medical clinic for three months for hypertension and obesity His 
blood pressure was 158 systolic and 112 diastolic 

About a year before admission to the hospital he was discharged from the post- 
office, where he w^as a laborer, for disobedience to his superiors About this time 
paralysis of the left side of the body developed For the past year there bad been 
a progressive deterioration in his mentality as well as of his character In 1917 
he was struck on the head by a heavy package and w'as knocked unconscious for 
a short while In 1935 he was struck by an automobile and was again knocked 
unconscious About six years before admission to the hospital he had a seizuie 
while combing his hair This was characterized by a ten minute period of staring 
and speechlessness There were no convulsive movements, but he kept repeating 
“la, la, la, la ” He w^as able to understand spoken w'ords and nodded his head in 
response These attacks had recurred about eight to ten times a year, the last 
taking place about five days before admission to the hospital This time the head 
tilted to the right, and he vomited a little 

His complaint on admission w’as that he became dizzy w^hen he stooped and 
that he frequently had a pain in the left side of his head When he stretched his 
arms upward, he had pain back of each ear 



444 


ARCHIVES OF OPHTHALMOLOGY 


Vision was 16/30 in each eye There was no ocular palsy or nystagmus 
There was about 3 D of choking of the right disk, with a small hemorrhage on 
the disk The veins were dilated, and the arteries were nanow The left disk 
was swollen about 2 D , and no hemorrhages were visible There was marked 
secondary atrophy of both disks 

The visual fields were difficult to take and w'ere not completely reliable, but 
apparently they show^ed nothing more than a concentric contraction, more marked 
in the right field 

The impression on the basis of these findings w'as that the patient had a tumor 
of either the frontotemporal or the frontoparietal region Because of the paresis 
on the left side, the growth w'as thought to be located on the right The patient 
was admitted to the Neuiological Institute of the Brooklyn Hospital on March 8, 
1938 The salient points of the neurologic examination were as follows (1) 
complete anosmia, (2) slight facial paresis on the left side, (3) motor weakness 
of the left arm and leg, (4) ataxia of the left hand with the finger to nose test 
and (5) standing on a w'lde base 

The unanimous opinion of the members of the neurologic staff as well as of 
those of the neurosurgical staff w'as that the condition was a tumor of the frontal 
lobe on the light side The tumor w'as probably a meningioma arising from the 
falx 

On klarch 14 a ventriculogram showed marked displacement of the \entricular 
system to the light, with the left lateral ventricle being pushed dowmvard and 
medially A lateral view show'ed the left lateral ventricle to be occluded in the 
midpanetal region 

In view of the ventnculographic picture, it was thought that there was a 
tumor in the left frontal region 

Operation by Di E J Brow'der disclosed a tremendously large meningioma 
(from 6 to 7 cm at its greatest diameter) embedded in the left premotor area 
It was attached to the falx, from which it derived a considerable vascular supply 

The visual fields, iightfully, showed no localizing defects and so 
could be consideied coiiect Howevei, paresis on the same side as 
the tumoi ceitainly was misleading, and if it had not been foi the usual 
carefulness shown by Dr Browdei in making a ventriculogi am, in the 
face of definite localizing signs, much unnecessary surgical inteivention 
tvould have been carried out 

Case 6 — W L , a man aged 24, came to the dispensar}' of the Brooklyn Hos- 
pital on Dec 16, 1937, with a history of lecurrent convulsive attacks for the past 
three months These attacks were preceded by a slight feeling of numbness in 
the hands, which spread over the entire body, so that he grabbed onto the nearest 
object for support Then a typical jacksonian convulsion developed, which started 
with the left hand and spiead up that arm, the mouth was drawn to the left, 
followed by the turning of the head and eyes to the left Generalized clonic con- 
vulsions developed during which consciousness was lost Over the period of three 
months he had three major and four minor attacks, the longest lasting thirty 
minutes 

For the past year his mother had noticed a carelessness in his dress and some 
mental slowness Every month or two he had attacks of severe frontal headaches, 
but for the past few months the headaches had been mainly in the occipital region 
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Theie had also been episodes of nionientaiy blindness when he arose fiom a sitting 
position Foi the past foui oi fi\e weeks he had been voiding invokintarilj^ He 
ne\er vomited 

The patient was uncooperative, so that all ocular examinations weie conducted 
with great difficulty V ision was 20/40 + m the i ight eye and 20/25 + in the 
left eye The pupils weie equal and regular and reacted to light and m accommoda- 
tion There was no ocular palsy or nystagmus The disks were swollen slightly 
more than 4 D The visual fields showed a concentiic contraction, that in the 
left being most marked, and there was a tendency towaid a lower light quadrant- 
anopia 

In view of the results of the ocular examination, it was thought the patient 
had a tumor of the left frontoparietal region He was admitted to the Neuiological 
Institute of the Brookhn Hospital on Jan 3, 1938, wheie the following data wcie 
recorded The patient was untidy and unkempt and was unable to concentrate on 
anj one subject He answered questions sluggishly There was impairment of 
judgment, and he fiequentlj^ made mistakes in reading 



Fig 6 (case 6) — Visual fields of W L, taken on Dec 16, 1937, with a 2 
mm white test object at 250 mm Vision was 20/50 -f in the left eye and 20/40 -j- 
m the right ej^e 

Neurologic examination showed (1) bilateral impaiiment of the sense of smell, 
(2) fine tremors of the extremities and lips, (3) deep reflexes which were 
slightly more active on the left and (4) good coordination There w'as no stereopsis 
On the basis of the results of the neurologic examination, it was thought 
that there was a tumor of the right frontoparietal region, affecting secondarily, 
by pressure, tbe circulation on the left side 

A flat roentgenogram taken on January 4 showed fine mottled calcareous shadows 
m the right parietal area just above the temporal region The sella turcica was 
apparently enlarged 

On the basis of the roentgenographic picture, it was thought that a tumor of the 
right parietal area w^as present 

The ventnculographic diagnosis was tumor m the right parietofrontal region 
On January 7 Dr E J Browder turned down a bone flap in the right fronto- 
parietal region and uncovered a highly vascularized tjpe of malignant tumor 
(glioma) occupying the right premotor area and extending forw'ard and possibly 
deep to involve the corpus callosum ^ 
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In 1911 Fostei Kenned)'“ stressed the localizing value of the syn- 
diome in which theie is unilateial loss of vision with secondary atiophy 
of the optic nerve and sv elhng of the opposite disk In 10 of 14 cases 
of tumois of the basal poition of the frontal lobe Lillie found a central 
scotoma to he present The scotoma was always on the side of the tumor 
In 3 of the remaining cases homolateral blindness oi near blindness was 
piesent In no one of the 6 cases here piesented was theie a central 
scotoma A Foster Kennedy syndrome was piesent in 1 and a paradoxic 
syndrome was piesent m another A featuie of inteiest, and I believe 
of some importance from a diagnostic standpoint, is the rapid deteriora- 
tion of vision, once the patient has complained of blui ring The presence 
of a Foster Kennedy syndrome is an important sign in the diagnosis of a 
tumor of the frontal lobe, hut when it is not piesent, a progressive 
concentric contraction, choked disks and an enlarging bhndspot on one 
side should make one think of such a tumoi 

GROUP 2 TUMORS IX THE REGION OT THE CHIASM 
AND THE MIDBRAIN 

Case 7 — J S, a man aged 42, was admitted to the Brookhn Hospital on 
March 24, 1934, with a history of daily headaches and failing vision m the left 
eve since Maj'' 1933 The light eje had been crossed since childhood and had 
never had vision The fiist s 3 mptom was a sudden blurring of MSion before the 
left eye, so that the patient ran his automobile into a trollej' car Three months 
later he w'as admitted to a hospital in New York A summarv of the report 
made at this hospital follows 

The patient w'as admitted to the hospital on Oct 18, 1933, with a history of 
blurred vision for the past three months He had been a heavy drinker of 
alcohol and beer A week before admittance he had twitching movements of his 
ejes, with pain There W'as no loss of consciousness or ^omltmg There w'ere 
a right convergent strabismus and loss of sight The left nerve head w'as pale 
There was tenderness to pressure along the nerves of both lower extremities 
The patient was disoriented, there were confabulation and memory defects The 
visual fields were good, and the blindspots were not enlarged A diagnosis was 
made of alcoholic intoxication with peripheral and optic neuritis 

Ocular examination on April 12, 1934, showed vision of 5/200 in each eje 
The pupils W'ere equal and regular and reacted to light and in accommodation 
There was a right convergent strabismus There was complete loss of color 
perception in the left eye, but color perception in the right ej'e, the convergent 
one, W'as perfect Examination with a 2 mm white test object showed almost 
complete loss of the nasal field in the left eye, with sparing of the macula and 
m addition some concentric contraction of the temporal field The right eye 
showed a loss of about one half of the temporal field, with some contraction 
of the nasal field 


9 Kennedy, F Retrobulbar Neuritis as an Exact Diagnostic Sign of Certain 
Tumors and Abscesses in the Frontal Lobes, Am J M Sc 142 355, 1911 
10 Lillie, W I Ocular Phenomena Pioduced by Basal Lesions of the 
Frontal Lobe, J A M A 89 2099 (Dec 17) 1927 
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In view of the results of the ocular examination, it was thought that the patient 
had a suprachiasmal tumoi which pressed on t!ie left optic nerve tract 

Laborator}^ examinations gave negative results Roentgenogi aphic examination 
of the skull and optic canals also gave negative results Se\eral studies of the 
visual fields, the last on Alay 3, showed substantially the same findings Notes 
made by Dr E J Browder on May 1 contained the follownng data There ’vas 
apparently an organic lesion The character of the defects of the visual fields 
pointed to the parasellai zone on the left side The condition was most probably 
a meningioma of the left splienoid ridge just lateial to tiie tuberciilum sellae 




Fig 7 (case 7) ~A, visual fields of J S , taken on April 12, 1934, with a 
2 mm white test object at 250 mm Vision was 5/200 in each eye B, visual 
fields of the same patient, taken on May 3, with a 2 mm white test object at 250 
mm Vision w^as 5/200 m each eye 

On May 8 Dr Browder turned dowm a bone flap in the left frontal region 
and exposed the sphenoid arch This w'as followed medially where the tumoi 
was expected to be, but none was found When the left optic nerve was visualized, 
however, he could see a bulbous swelling of the nerve trunk just before it entered 
the left optic foramen It was clear to him that the tumor was located within the 
nerve itself Several fair-sized blood vessels could be seen coursing over the 
upper surface of this tumor An incision was made into the mesial part of 
the tumor, and several small fragments w^ere taken for histologic study Dr 
Brow'der decided to get the histologic report before further resection was done, 
because it would be necessary to sacrifice a portion of the chiasm As the histologic 
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study of the fragments revealed them to be edematous nerve tissue with no sug- 
gestion of tumor tissue present, nothing further was done 

When the patient was last seen on Sept 30, 1934, he was completely blind 
In spite of the negative histologic report, Dr Browder felt that we vere dealing 
with a tumor of the optic nerve of unknown origin The defect m the tempoial 
portion of the right visual field pointed to an extension upwaid of the tissue 
into the chiasm involving the crossed fibers of the right optic nerve Against an 
inflammatory cause and in favor of a tumor was the absence of atrophy of the optic 
nerve in the right eye, with the presence of good color perception, which was 
absent m the left e^c 

Case 8 — M W, a girl aged 17, w'as seen on Oct 3, 1931, wnth a historj that 
about tw'o 3 ears before she had lost considerable weight About a 3 ear later 
a fever developed Her condition was diagnosed as glomerulonephritis, with 
uremia At that time she had headache, nausea and \omiting These sMuptom'' 
cleared, and soon after she began to gain a good deal ot weight, and her menses 



Fig 8 — Drawing of operative findings by Dr E J Browdei 

became scanty and irregular She also began to become dull mentall} For the past 
several months she had been under the care of a “gland specialist,” w^ho had been 
giving her injections She had no headaches, blurring of vision or diplopia 

Vision W'as 20/20 in each eye The margins of both disks were somew'ba'' 
blurred, and the temporal portions were shghtlv pale The blood vessels w’ere 
normal There was some loss of both temporal fields, particularly of the lower 
part of the right field, and both blindspots were somew'hat enlarged 

A diagnosis of supiasellar cyst was made, and the patient was asked to return 
in a month for further study She returned two months later, December 5, saiing 
that she w'as feeling stronger and more ambitious, but that she w'as still gaming 
W'eight and that her menses were still scanty 

Vision was 20/20 — m the right eye and 20/100 — m the left eye The right 
disk showed slight pallor m the temporal portion The margins of the left disk 
W'ere definitely edematous, though not measurable The pallor in the temporal 
portion was more marked Examination of the visual fields show'ed a cecoceniral 
scotoma and a marked defect in the lower part of the left temporal field The 
right visual field show'ed little change 
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The patient went to a prominent neuiologist m New York, \\ho in addition 
elicited a history of diabetes insipidus A flat roentgenogram showed definitely that 
there was no tumor of the pituitary gland The sella turcica appeared half the 
normal size for a girl that age and seemed flattened from abo%e 



- R 




Fig 9 (case 8) — A, visual fields of Af W , taken on Oct 3, 1931, with a 

1 mm white test object at 250 mm B, visual fields of the same patient, taken 

on December 5, with a 1 mm white test object at 250 mm C, visual fields, taken 

on December 5, with a 2 mm white test object at 1,000 mm 

It was the neurologist’s impression that the patient might ha\e a suprasellar cvst 
but that the weight of evidence was against such a diagnosis As he stated Ins 
impression, “Her amenorrhea, her obesity and diabetes insipidus could be accounted 
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for by a lesion on the floor of the third ventricle in approximation of the 
infundibulum ” He referred the patient to an ophthalmologist, who found the 
same defects in the visual fields previously described, but it was his opinion 
that because the defect was ventral the lesion was not on top but under the nerve 

This interpretation of the Msual fields is not in accord with the present con- 
ception of the pathways of the nerve fibers from the retina to the brain 
Henschen’^i and others have conclusively shown that the nerve fibers from the 
retina, with the exception of the macular fibers, keep the same relative position 
from beginning to end, i e , fibers from the upper part of the retina, which 
supply vision in the lower visual fields, are situated in the upper part of the 
nerve tract and radiation, so that pressure from abov e will cause loss of the lower 
visual fields and pressure from the temporal side will cause loss of nasal fields 

However, the neurologist and the ophthalmologist referred the patient to a 
neurosurgeon, expressing their uncertainty as to the diagnosis He agreed with 
them, and referred her back for further observation She was observed monthly 
until her vision was completely lost in both eyes, when she went to the Johns 
Hopkins Hospital, where she was operated on, July 12, 1932 

The following report was taken from Dr Dandy’s notes When the left 
lateral ventricle was tapped, fluid spurted out under high pressure About 20 cc 
of fluid was removed, and an equal amount of air was injected The right lateral 
ventricle did not fill The third ventricle filled onlv' in part and showed a filling 
defect due to a tumor There was no dislocation of the lateral ventricles The 
patient was kept in the hospital for two weeks because of a fever, the temperature 
ranging from 102 to 103 5 F The leukocyte count was around 10,000 No 
infection was found to account for the fever, and it was finally concluded that n 
was central m origin The patient had been extremely drowsy throughout hei 
stay in the hospital, sleeping most of the time, but she could be roused Pressure 
could not account for her drowsiness, because the ventricular dilatation was too 
slight, so It had to be explained solely on the basis of the part of the brain involved 
by the infiltrating lesion 

A preoperative diagnosis of an infiltrating lesion of the floor of the thud 
ventricle was made 

Operation rev^ealed the third v'entncle to be full of gliomatous tumor tissue 
The tumor tissue, being on the floor of this v'entncle, had directly involved the 
visual fibers 

In view of the course of the disease, it is inteiesting to speculate on 
the cause of the fevei in 1929 Did the patient have glomerulonephritis, 
of which she gav'^e no later symptoms oi objective findings, or did she 
have hyperthermia of central origin with diabetes insipidus^ 

Also of interest are the marked symptoms of pituitary dysfunction, 
in spite of the fact that roentgenograms showed no direct pressuie on 
the pituitary gland by the absence of an enlarged sella turcica 

Case 9 — C A , a man aged 27, was seen on Afarch 8, 1937, with a historj 
that about twelve years before he noticed a beginning loss of libido He went to an 
internist, who treated him with glandular preparations Shortly after, he com- 
plained of visual disturbances, and glasses were prescribed, with relief from his 

11 (a) Henschen, S E Zur Anatomic der Sehbahn und des Sehzentrums, 
Arch f Ophth 117 403, 1926 (5) Ronne, H Pathologisch-anatomische Unter- 

suchungen uber alkoholische Intoxikationsamblyopie, ibid 77 1, 1910 
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s>niptoms For some time he continued to recene glandular therapj Ever} 
now and then he would have a se\ere headache Vision began to deteriorate, 
but so slowdy that he was not conscious of its loss until it was well adranced 
In the meantime he had changed doctors sereral times but continued to receive 
glandular treatment 

In November 1936, while in Chicago, his headaches became severe and per- 
sistent and were accompanied br projectile vomiting He went to an ophthalmologist 
who referred him to Dr Lo}al Davis Studies of the visual fields showed a 
defect in the upper temporal portion of the right field and a tendency tow ard a con- 
centric contraction in the left field 
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Fig 10 (case 9) — A, visual fields of C A , taken on Nor 10, 1936, with a 
4 mm w'hite test object B, visual fields of the same patient, taken on April 
20, 1937, with a 2 mm white test object at 330 mm Vision was 20/70 in each eve 


On November 16 Dr Loval Davis performed a right transfrontal osteoplastic 
craniotomy and found a cyst extending anteriorly to the chiasm rather than 
posteriorly When it was opened a large amount of vellovv fluid containing fattv 
deposits was evacuated Immediately below the chiasm and pressing upward into 
its structure was a large globular irregular mass of cholesterol It extended into 
the tissue of the chiasm Part of the wall of the C}St and as much of the 
cholesterol as possible were removed without severing the chiasm The chiasm 
was so involved by this mass that Dr Davis was certain the visual fields obtained 
were absolutely incorrect (obtained bv clinical clerks) The damage was in the 
center, and one would expect the visual fields to show bitemporal hemianopia 
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After operation the patient's vision improved Physical examination showed 
the patient to be short and slight of build, with no hair on the face He had 
small delicate hands and feet with the A'oice of a preadolescent boy He had 
complete loss of sexual power 

Ocular examination on April 20, 1937, showed vision of 20/70 in each eye, 
which improved with correction Both disks showed advanced primary atrophy 
The visual fields showed practically complete bitemporal hemianopia, which cor- 
responded to what Dr Da\is thought should ha\e been present at the fiist 
examination 

Case 10 — L T, a noman aged 50, entered the Brooklyn Hospital on Oct 

5, 1936, with a histor\ that thirteen years before she had noticed a tingling of 

her hands and feet One ^ear later she began to grow larger in all dimensions 

until foui years before admission to the hospital During this period she gained 

about 100 pounds (45 Kg), and her hands and feet grew so large that she 
had to wear mens sizes Two \ears before admission she began to have pains 
in her legs One and a half lears before a tonsillectomi was performed in a 



Fig 11 (case 10) — ^k^isual fields of L T , taken on Oct 8, 1936 Vision in 
the left eje ivas limited to perception of fingers at 1 foot The visual field w'lth 
a 15 mm white test object at 250 mm is indicated by the dotted line, that with a 
40 mm wdnte test object is indicated by the heavy black line The right eye was 
tested with a 2 mm wdnte test object at 250 mm Vision was 13/13 

hospital in Brooklyn About a year before she began to have polyuria and 
polydipsia About this time she received roentgen treatment to the region of rlie 
pituitary gland, which w^as followed by loss of vision in the lett eye Her 
periods started at the age of 13 and were normal until her menopause at 44 
Physical examination revealed a person of the typical acromegalic type Dr 
Brow'der made a diagnosis of acidophilic adenoma 

Ocular examination on October 8 showed vision in the right eye of 13/13, 
vision in the left ej e was limited to perception of fingers at 1 foot (30 cm ) 
The left pupil wms slightly larger than the right, but both reacted to light 
and in accomodation The margins of the right disk were blurred, although no 
measurable edema was present There was no pallor of the temporal side The 
veins w'ere not unusually full, and there were no hemorrhages or exudates The 
margins of the left disk were blurred The entire disk was pale, the temporal side 
being more so With a 2 mm test object there was a tendency tow'ard a con- 
centric contraction of the right visual field, wnth a greater loss in the upper 
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temporal portion The smallest test object that could be used for the left eye 
was a 40 mm taiget With this test object there was complete loss of the 
temporal portion of the field, with a marked contraction of the nasal side 
On the basis of the results of the ocular examination, it was thought that 
a tumor of the pituitary gland was pressing on the left optic nerve, wuth 
beginning involvement of the right ciossed fibers 

On Octobei 19 Dr Browder, through a transfrontal appioach, removed an 
acidophilic adenoma, a knuckle of wdiich had broken through the dorsum sellae 

Case 11 — D F, a man aged 42, came to the dispensary of the Brooklyn 
Hospital on Sept 26, 1934, w'lth a histoiy that a year pieviously a hernionhaphy 
had been perfoimed (right inguinal) wuth spinal anesthesia Since then he had 
seveie headaches in the frontal and parietal regions Five months ago befoie 
coming to the dispensary he noticed that his right upper lid drooped and that 
vision in the right eye w'as lost He had never vomited 

Ocular examination on September 27 showed ptosis of the right uppei hd 
wdnch, w'hile the patient was under obseivation, varied from slight to complete 



Fig 12 (case 11) —Visual fields of D F, taken with a 2 mm white test 
object at 250 mm 


The ej^e W'as practically fixed in the midline, having but slight movement in any 
direction The light pupil w'as w'ldely dilated and reacted to consensual but not 
to direct light The left pupil reacted well both to direct and to consensual light 
Vision in the right eye was limited to uncertain perception of light and that in 
the left ej'e equaled 20/20 The right disk showed model ate primary atrophy 
The left visual field was normal There w'as tenderness on percussion over the 
right orbit 

On the basis of the results of the ocular examination, it w'as thought that theie 
was a tumor m the apex of the light orbit, the only point against this diagnosis 
being the absence of exophthalmos 

The roentgenographic repoi t was negative, except for mention that the posterior 
clinoid piocesses w^ere not visible 

The patient was admitted to the hospital On October 5 Dr Browder made the 
following observations The patient vomited for the first time the preiious day 
There w^as pain over the right side of the head Nothing, how'ever, was heard 
on auscultation The eye w'as held m external rotation (this w'as evidence of the 
\arying state of the ocular paralysis) Theie w'as no loss of sense of smell 
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It was thought that the condition was either a tumor in the apex of the 
orbit or one involving the sphenoid fissure The possibility of it being a meningioma 
of the right tuberculum sellae or of the medial aspect of the right sphenoid ridge 
was recognized However, the first impression, in view of the normal left visual 
field, was that the condition was a metastatic lesion in the situations previously 
mentioned Exploration was advised 

Ocular examination on October 11 showed no change over the previous 
findings, except that the atrophy of the right disk was more pronounced 

Another roentgenogram made on October 8 was normal 

On October 13 neurologic examination revealed the following symptoms 
(1) a diminution of pain and temperature sense on the right, (2) a diminution of 
tactile discrimination and vibratory sensation on the right, (3) normal stereognosis 
and (4) increased spinal fluid pressure 

The patient refused to have an operation performed and was discharged from 
the hospital 

On November 13 he w'as admitted to the Neurological Institute New' York, w'hen 
the follow'ing findings were recorded After the patient’s discharge from the 
Brooklyn Hospital vision in the left eye began to fail and became progressiveij 
worse The deep reflexes on the right w'ere hyperactive, and the Babinski sign 
on the right w'as positive There w’as marked atrophj of the optic nerve on the 
right, and the left visual field was greatly restricted The serologic reactions and 
the chemical composition of the blood were normal 

The first loentgenogiaphic report stated that the condition was an intracranial 
expanding lesion and that aneurysm was to be considered, but definitely not a 
tumoi of the pituitary gland 

A second roentgenogiam strongly suggested that an aneurysm of the right 
internal carotid artery or of the posterior communicating artery w’as present 

According to the encephalographic report an expanding lesion, slightly posterioi 
to the chiasm was present, W'hich w'as probably a tumor, an adenoma of the 
pituitary gland, and not an aneurysm 

On December 1 a right transfrontal craniotomv exposed a tumor in the supra- 
sellar region, which was partially removed The pathologic diagnosis was that 
of chordoma 

The postoperatne diagnosis was chordoma of the middle fossa 

Case 12 — W C, a Negress aged 32, came to the neurologic clinic of the 
New York Post-Graduate Medical School and Hospital on Oct 16, 1937, w'lth 
a history that since December 1936 her vision had been failing In April 1937 
her menses stopped, and she began to have occasional frontal headaches Occasion- 
ally she vomited, especially in the morning She had continuous thirst and an 
excessive ciaving for sweets She bad been going to doctors and clinics, but 
her vision rapidly became worse 

Neurologic examination disclosed a w'ell developed Negress without any physical 
signs of a deficiency in the pituitary secretion, such as adiposity or dull mentality 
The fundi were normal, and neurologic examination gave negative results 

The opinion was that the condition was probably a suprasellar cyst 

Ocular examination on October 22 showed vision in the right eye to be limited 
to perception of hand movements on the nasal side Vision in the left eye w'as 
limited to perception of fingers at 2 feet (60 cm ) The visual fields were unreliable 
but suggested left homonymous hemianopia The pupils were equal and regular 
and reacted slowly to light and w'ell m accommodation The fundi were normal 
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In view of the normal fundi and the histoij of such long-standing blindness, 
a lesion of the posterior cortex was suggested 

A week later the patient was again examined in the ophthalmic clinic by another 
observer, and at this time she was completely blind and the fundi were sti'l 
normal 

Flat roentgenograms on October 23 were completely normal 
A month later the patient went to the Neurological Institute of New Yoik, 
nhere Dr John Scarf found the right eye to be completely blind and the othei 
eye to have a temporal hemianopia to strong light 

At this time the disks showed e\idence of primary atrophy The plain 
roentgenograms were normal An encephalogram revealed evidence of a supia- 
sellar cyst 

On November 27 a large suprasellar C 5 st w'as exposed, and about 30 cc of 
xanthrochromic fluid w'as evacuated The following day the patient could count 
fingers wnth either eye at 5 feet (152 cm) 





Fig 13 (case 12) —Visual fields of \Y C , taken on Oct 22, 1937 Vision m 
the right eye was limited to perception of hand movements on the nasal side , that 
in the left eye W'as limited to perception of fingers at 2 feet 

A great deal of the loss of vision must be explained on a hysteiical 
basis Though the patient tvas so blind that she had to be led around, 
the fundi remained normal for a while and even later shotved only early 
atrophy of the optic nerve Aftei operation, Dr Scarf expressed 
astonishment that the next day the patient w’-as able to count fingers at 
5 feet with either eye 

Case 13 — J G, a Negro aged 34, was admitted to the Neurological Institute 
of the Brooklyn Hospital on Feb 24, 1938, with a history that until 1929 he 
was of the average normal height of the rest of his family At this time he 
wwe size 9 shoes Then he began to grow in size, his features began to 
change, and his hands and feet began to grow progressively larger Until 1933 
there were no other symptoms At this time vision in the right eye began to 
fail, the hair on the face and pubis became more scant, and his sexual power 
was impaired He also became lethargic, so that m time he was unable to do 
any work At the time of admission to the hospital he wore size 123 ;^ shoes, 
and there was complete loss of sexual power He was also several inches taller 
than m 1929 
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Examination showed a verj' tall Negro, who appeared ill and toxic He had 
the typical features of a person with aciomegalia Mentally, he was dull 

A diagnosis of eosinophilic adenoma of the pituitary gland was made 
A flat roentgenogram taken on Alarch 9 showed the bones of the skull to be 
rather thin and the sella turcica to be immense The anterior and posterior 
clinoid processes w'ere partiallj eroded 

The impression on the basis of the roentgenographic pictuie was that the 
condition was a tumor of the pituitary gland 

Ocular examination on March 16 showed ad\aiiced atropln of the right 
disk There w'as imperfect perception of light The left disk was of good color 
There was loss of the tempoial field, w'lth sparing of the macula 
A diagnosis of tumor in the region of the sella turcica was made 
On March 18 Di E J Browder rcmo\ed a large cystic degenerated tumor 
of the pituitary gland through a flap in the right frontal region 

Case 14 — A D , a woman aged 29, came to the neurologic clinic of the New 
Yoik Post-Graduate kledical School and Hospital on No\ 17, 1937, with a 



Fig 14 (case 13) — Ahsual fields of J G, taken on March 16, 1938, that for the 
left eye being plotted for a 2 mm test object at 330 mm 


history that since July 1937 her vision had been getting progiessnelv w^orsc 
For the past five months she had been having periodic headaches which arose 
from the fiontal region and radiated to the back of the head Thej' usually came 
about once a month and lasted from one to tw'O da^s Tlie headaches were se\cie 
She also -vomited frequentlj Her menstrual periods stopped about seven vears 
previously, and she had not had one since She had not lost or gained anv 
weight, and there was no history of polyuria or polydipsia At 9 vears of age 
a nail pierced the right eye, and since then she had never been able to see w'lth 
that eye An ophthalmologist had made a diagnosis of bilateial central scotoma 

Flat roentgenograms taken on Jan 11, 1938, show'ed the following picture 
The sella turcica w'as much distended The posterior chnoid processes w'ere 
hazy, and the sphenoid sinuses were encroached on All these findings were 
thought to point to the presence of an expanding neoplasm in the legion of tne 
sella turcica 

Ocular examination on January 12 showed vision in the right eye to be limited 
to perception of hand movements It vv'as not impiov'ed with coirection There 
was a scar in the upper right quadrant of the cornea The pupil was diavvn to 
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the scar b\ an adherent ins The disk showed moderate primarj atroph\ 
Vision in the left e>e was 5/200, it was not improved with coirection The 
disk showed model ate primarj^ atrophj Examination of the visual fields re\ealed 
a bitemporal macular defect and a defect in the low'er temporal quadiant of the left 
eje The maculai defect in the right eye invohed the entiie central aiea This, I 
felt, w’as caused by the long-standing ambljopia 

It w'as thought that the bitemporal macular defects were due to piesstue 
on the crossed macular tracts in the chiasm and that the defect in the infeiior 
quadrant indicated pressure from above 

A diagnosis of a suprasellar cyst was made 

On January 28 Dr Mac Lean turned down an osteoplastic flap in the light 
temporofiontal region In the region of the sella turcica there was a cvst which 
encroached on the chiasm posteriorly and supenorlj The c\st was needled and 
8 cc of thick jellow' brown fluid was aspirated The c\st was then incised, and 
tumor tissue was cui retted out 

A postoperative diagnosis of tumor of the pituitarj gland with c\stic degenera- 
tion was made 



Fig 15 (case 14) —Visual fields of A D , taken on Jan 12, 1938, w'lth a 5 
mm W'hite test object at 250 mm Vision w'as 5/200 in the left eye that in the 
right eye w^as limited to perception of hand movements 


The second group of cases can only emphasize what has so often 
been emphasized by Cushing, Walker and otheis/^ that lesions m the 
legion of the chiasm, owang to the close proximity of so many stiuctuies 
can give rise to puzzling changes in the visual fields as well as to unusual 
physical signs 

It hardly seems possible that persons wuth such outstanding signs of 
aciomegaly as those considered in cases 10 and 13 wmuld be allowed to 
go for so many years wutliout diagnosis and therapy The patient in 

12 (a) Walker, C B , and Cushing, H Chiasmal Lesions with Especial 
Reference to Homonymous Hemianopsia wnth HApoplnseal Tumor, Arch Ophth 
47 119, 1918 (&) Horrax, G, and Putnam T J Distortions of the Visual 
Fields m Cases of Brain Tumor, Brain 55 499, 1932 (c) Cushing, H and Heuer 
G J The Distortions of the Visual Fields in Cases of Brain Tumor Bull 
Tohns Hopkins Hosp 22 190, 1911 
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case 9 should haAC been operated on long befoie such complete loss of 
pituitary function developed , noi should the patient in case 12 have been 
allowed to become completel)^ blind 

Of gieat inteiest is case 8, in which, m the presence of a tumoi of 
the thud ventiicle, there were all the symptoms, physical and endo- 
crmologic, as well as changes m the visual fields, suggestive of a 
suprasellar cyst Outside of the hyperthermia, there were none of the 
symptoms usually associated with tumor of the third ventricle, such as 
loss of upward gaze, altitudinal anopsia and high grade papilledema 
In no othei gioup of cases can studies of the visual fields, and 
especially follow-up studies, be so fiuitful of good lesults Any patient 
showing evidence of pituitaiy dysfunction and changes in the visual fields 
which can be attributed to a lesion m the region of the chiasm and 



Fig 16 (case 15) — ^\^isual fields of I S , taken on Oct 13, 1929, with a 1 
mm white test object Vision was 20/15 in each eje 

piogiessive loss of vision is entitled to an exploiatoiy operation instead 
of waiting foi blindness to supeivene 

GROUP 3 TUMORS POSTERIOR TO THE CHIASM 
Case IS — I S, a man aged 26, was seen on Oct 11, 1929, with a complaiih 
of double vision For the past year he had been having occasional attacks oi 
unconsciousness These attacks lasted for a few seconds and were accompanied 
by either visual or auditory aura The auditory aura consisted of beautiful 
angelic voices, while the visual aura were made up of angles or corners of rooms, 
never of persons The aura were always the same He never had hallucinations 
of taste or smell, nor did he ever have convulsions About one year before the 
present examination, at the commencement of his complaint, the patient had 
profuse rhinorrhea and a severe headache and vomiting His condition had been 
diagnosed as petit mal several times 

On September 13 he saw double for the first time The diplopia persisted In 
October 1929 he again had a severe attack of rhinorrhea and headache but no 
vomiting The attack lasted ten minutes and was accompanied by blurred vision 
Physical and neurologic examination gave completely negative results 
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Ocular examination showed vision of 20/15 in each eje There was no oculai 
palsy and no nystagmus There was a slight, barely perceptible convergence of 
the right eye when the patient looked at a distance The pupils were equal and 
regular and reacted to light and in accommodation Examination of the fundi 
showed about 1 5 D of swelling of the right disk and about 2 5 D of swelling 
of the left disk There were no hemorrhages or exudates The patient had 
homonymous diplopia, which increased for distance and disappeared at the reading 
distance The diplopia did not increase to the right or left, a true divergence 
paralysis 

Perimetric study revealed hemianopia in the upper left quadrant, and a diagnosis 
of a tumor deep m the right temporal lobe was made 

On November 5 Dr Dandy removed a large deep-seated glioma, and with it 
practically the entire right temporal lobe The first symptom to disappear was 
the diplopia Dr Dandy stated in a letter that the only localizing sign the patient 
e\er had was the defect in the visual field 

Case 16 — C F, a man aged 39, entered the Brooklyn Hospital on March 5, 
1935, with a complaint of severe headaches for the past year Two weeks before 



Fig 17 (case 16) — Visual fields of C F , taken on March 6, 1935, with a 2 
mm white test object at 250 mm 

admission the headaches became more severe, and he vomited a great deal On 
the day of admission he became stuporous Examination of the fundi showed the 
right disk to be swollen about 2 5 D and the left, about 1 5 D The disks 
showed evidences of secondary atrophy There were a few hemorrhages around 
the disks The next day the patient was fairly alert, irritable and uncooperative, 
but satisfactory visual fields were obtained These showed an irregular concentric 
contraction and right hemianopia, the lower portions of the fields being particularly 
involved 

A diagnosis of tumor of the left frontoparietal region was made On March 7 
examination by a neurologist revealed the following data The patient was 
clear mentally and was complaining of severe frontal headaches, mostly behind 
the eyes His mental processes were slow, but not strikingly so He had noticed 
a queer numbish feeling in the right upper extremity for the past week, and there 
was a drifting of the right upper extremity There were no gross stereognostic 
changes There was bilateral ankle clonus but no Babinski sign 

In view of these findings, it was thought that the patient had a tumor of the 
inferior parietal lobe 
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On March 10 Dr Browdei turned down a bone flap in the left parietal region 
(somewhat posterior), and a soft tumor in the lower parieto-occipital legion was 
scooped out It proved to be a spongioblastoma 

Case 17 — J M, a man aged 23, came to the dispensary of the Brooklyn Eye 
and Ear Hospital on Sept 2, 1932, with a history of headaches for the past year 
and diplopia for the past week The headaches came mr about two or three times 
a iveek A month previously he noticed numbness and weakness of his left side, 
and he began to vomit He entered a local hospital, where he w'as kept for ten 
days and was discharged without a diagnosis A w'eek before he came to the 
dispensary diplopia developed 

Ocular examination showed vision of 20/25 — in each eye The right eje 
was slightly turned m There w'as homonymous diplopia, which increased for 
distance and disappeared at the leading distance The diplopia did not increase 
to the right or left, a true dnergence paralysis The right disk show'ed about 
25 D of swelling and the left, somewdiat less The Msual fields showed 
hemianopia in the upper left quadrants A roentgenogram of the skull on October 



Fig 18 (case 17) — Visual fields of J M , taken on Sept 5, 1932, w'lth a 2 mm 
white test object at 250 mm 

6, at the Brooklyn Eye and Ear Hospital, did not show anj e\ idence of an intra- 
cranial abnormality 

A diagnosis of tumoi of the right temporal lobe was made 

The patient was admitted to Dr Browder’s service at the Long Island College 
Hospital on October 14 Physical examination rev’ealed choking of the disks and 
active knee and ankle jeiks but no localizing signs Perimetric studies at this 
hospital showed general contraction of the visual fields, which was more noticeable 
on the left Ventriculographic examination by Dr Meiidelson show'ed tumor of the 
brain, probably of the right frontal lobe 

On Octobei 16 a bone flap was turned down on the right side, and a tumor 
of the right ventricle was exposed It arose from the medial wall about opposite 
the junction of the posterior and the temporal horn of the light ventricle It 
W’as fairly well circumscribed and attached to the choroid plexus 

A diagnosis of ependjmoma of the right ventricle was made 

Case 18 — M B , a w’oman aged 46, entered the Brooklyn Hospital on Sept 23, 
1933 with a history that three weeks previously severe pains suddenly developed 
across the top of the head Later that day the pains became localized to the 
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right fiontal area Since then the headaches had been constant and knifehke 
Vomiting began simultaneously A\ith the headaches and was so severe that she 
could not retain e\en watei She remained in bed, because e\en raising her 
head made her dizzy A local physician diagnosed the condition as sinusitis, and 
much medication was presciibed From No\ ember 1932 to June 1933 she had 
frequent nose bleeds, but none since then The house surgeon at the hospital 
made the following observations Vision was poor There w’as a suggestion 
w’lth a gross test of left homon\mous hemianopia There w'as bilateral ptosis, 
more on the right than on the left The right pupil was smaller than the left and 
both reacted sluggishh to light and in accommodation There were bilateral facial 
paresis and a slight drift of the right arm There was bilateral papilledema 

On the basis of the results of the ocular examination, it was thought that the 
condition was an abscess of the right hemisphere of the brain or a tumor of 
the brain involving the midbram and Iwpothalamus 

The same daj neurologic examination show’ed the followung sjmptoms (1) 
bilateral ptosis, greater on the right than on the left, (2) a defect of upw^ard 
gaze, more marked on the right, (3) \ertical nistagmus wdien the patient 



Fig 19 (case 18) — Visual fields of M B, taken on Jan 9, 1934, with a 2 
mm white test object at 250 mm 

attempted to look up, (4) early papilledema, more marked on the right, and (5) 
exquisite tenderness of the right frontoparietal region to tapping and deep pressure 

The state of the reflexes w'as not considered of localizing value Sjphilis, 
because of involvement of the tegmental plate, was ruled out as w^ere also tumor 
of the brain and encephalitis 

On September 27 Dr Brow'der made the following observations Because of 
the acute onset and rapid progression of symptoms to a marked state of stupor 
within a period of three w'eeks, the amount of choked disks (which had increased 
tremendously), the absence of upw^ard gaze, the bilateral ptosis and the stiff neck, 
the condition was probablj a posterointraventricular tumor or a lesion of the 
quadrigeminal plate 

On October 1 a ventriculogram show-ed a shift to the left indicating a tumor 
m the right frontotemporal area 

That day Dr E J Browder turned down a bone flap on the right side, and a 
tumoi 5 cm in diameter was outlined in the posterior part of the temporal 
conv olution about 1 25 cm under the cortex 

The pathologic diagnosis was glioblastoma multiforma 
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The patient was readmitted to the hospital on Jan 6, 1934, because of recurrent 
headaches and vomiting She was referred for studies of the visual fields, which 
revealed left homonymous hemianopia On January 17 the bone flap was reelevated 
by Dr Browder, and a recurrent tumor occupying the region of the temporal fossa 
was identified The entire temporal lobe of the brain with the tumor ^\as removed 

I did not examine this patient until before the second operation, but 
the repoit of the case is included because of its many points of interest 
Although all neuiologic signs pointed toward a tumor of the midbram, 
even the supeificial examination of the visual fields made by the house 
suigeon levealed a left homonymous hemianopia If this patient had 
been properly examined by the peiimeter, particularly before the vision 
became too poor, a more exact diagnosis would probably have been 
made by the neurologists This case emphasizes again the importance of 
eaily and accurate examinations of the visual fields 

In contiast to case 8, the classic signs of a tumoi of the third ventricle 
weie present in case 18, but the tumor was in the posterioi part of the 
tempoial lobe The left homonymous hemianopia was the only correct 
localizing sign, but in the piesence of neurologic signs which seemed 
so definite, little value was placed on it This can only reemphasize the 
value of eaily and coirectly plotted visual fields 

Perhaps the loss of up\\ ard gaze must be revaluated as a symptom of 
tumoi s of the thud ventricle Of 7 cases of tumor of the third ventricle 
lepoited by Globus, loss of up^^ard gaze nas present in only 1 It 
seems to be more constantly a sign of tumors of the pineal body, which 
as a rule gn e use to highei intracranial pressure It ma)^ therefoie be a 
sign of 1 emote pressure effects, possibly a generalized pressure on the 
posterioi longitudinal fasciculus 

Case 19 — E A , a woman aged 50, was admitted to the Brooklyn Hospital on 
Feb 4, 1933 She had never been ill until two months before, when she was 
aw’akened at night with a severe headache The headache had been constant 
since then 

Three weeks before admission to the Brooklyn Hospital she was admitted to a 
local hospital, where six teeth were removed, with amelioration of the symptoms 
A few days later the headaches recurred, more severe than before For the past 
one and a half weeks her vision had blurred and the left eye turned m Vision 
rapidly become worse, so that she had only preception of light 

On admission to the hospital the intern noted right hemianopia The next day 
the neurologist made the following note “Because of the poor condition of the 
patient and the poor vision, localization is not possible In view of the interns 
findings, a left temporal lobe tumor is a likely diagnosis ” 

Ophthalmologic examination on the following day showed the following 
The patient was uncooperative and restless She was able to count fingers at 5 
inches (15 cm) There was palsy of the left external rectus muscle Both disks 

13 Globus, J H , and Silverstone, S M The Diagnostic Value of Defects in 
the Visual Fields and Other Ocular Disturbances Associated with Supratentorea 
Tumors of the Brain, Arch Ophth 14 325 (Sept ) 1935 
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were swollen about 5 or 6 D , and there were numerous hemorrhages scattered 
about the fundi Gross tests of the visual fields, taken under great difficultv, 
revealed definite left hemianopia This was confirmed the next da}"- Fifteen 
minutes after this examination the patient lapsed into unconsciousness, from which 
she did not emerge until after the operation 

Solel}’^ on the basis of the findings in the visual fields. Dr Browder on 
February 7 turned down an osteoplastic flap m the right temporoparietal legion 
and remo^ed a solid tumor from the right inferior parietal area This proved to 
be a fibrillary astrocytoma 

Case 20 — E FI , a woman aged 34, was admitted to the Brooklyn Hospital 
on Jan 10, 1938, complaining of attacks of severe pain in the face and head 
Her illness started in March 1937, with what she stated was a “nervous break- 
down ” This was characterized by severe headaches, so that she had to gi\ e up 
her work as a school teacher In April 1937 she had a facial paralysis on the left 
side, from which she recovered At that time she had mild attacks of pain in both 
cheeks Since November these had been constant and more severe, coming on 



Fig 20 (case 19) — Visual fields of E A, taken on Feb 5, 1933, with the 
gross finger test 


about a dozen times a day The pain was sharp Theie had been no visual or 
auditory disturbances Around December 25 there was a period of vomiting, which 
lasted for two days Since the occurrence of the facial paralysis, speech had alvvav s 
been somewhat thick 

In 1936 a physician made a diagnosis of neuntic atrophy of both disks and 
referred the patient to a hospital in New York, where roentgenograms of the 
skull were taken The report, dated May 5, 1936, stated that there were areas of 
calcification in the left occipital lobe, with moderate accentuation of markings in 
the lateral frontal area No interpretation of the findings was made, and nothing 
further was done 

The attacks of pain in the face were always brought on by cold weather, 
particularly drafts The patient was observed during several of these attacks The 
facial muscles became rigid, especially those of the lips, which caused the face to 
become “puckered” The upper lip especiallj was stiff, and speech became 
“tongue-tied,” or like “baby talk” 

Apprehension was impaired, in that the patient was unable to explain the 
nature of her husband’s work, and although a teacher of languages, she was 
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unable to parse simple verbs She also found great difficulty in explaining things 
in detail 

Neurologic examination re%ealed the following symptoms (1) paralysis of 
the right side of the face of the supranuclear t>pe, (2) a peculiar dysarthric 
speech, (3) slightly hyperactive deep reflexes, (4) completely normal sensory 
findings and (5) no word blindness of any kind 

A diagnosis of tumor of the left occipital lobe was made 
A flat roentgenogram taken January 11 showed a calcified mass in the left 
occipital lobe The sella turcica was enlarged, and the posterior clinoid processes 
were eroded There was wavy une\eness of density in the frontal area 

On the basis of the roentgenographic picture, it was thought that the condition 
was a tumor of the left occipital lobe Ocular examination on January 14 showed 
vision of 13/30+ in the right eve and 13/70+ in the left eye The pupils were 
equal and regular and reacted to light and m accommodation There was no 
nystagmus or ocular palsy Examination of the fundi showed the disks to be sw'ollen 
about 35 D There were no hemorrliages or exudates TJie usual fields showed 
right homonymous hemianopia, wdiich in part cut through the inaculas 



Fig 21 (case 20) — Visual fields of E H , taken on Jan 14, 1938, w'lth a 2 
mm white test object at 330 mm '\'’ision in the left e^e W’as 13/70 + and the right 
eye, 13/30 + 


On the basis of the results of the ocular examination, it was thought that the 
condition was a tumor of the left occipital lobe 

On January 17 Dr E J Browder turned dow'ii an osteoplastic flap in the left 
occipital region An encapsulated cystic tumor was found, and from 8 to 10 cc 
of yellow fluid was removed The tumoi mass was a w+itish yellow, similar m 
color, but of firmer consistency, to the brain Blunt dissection show'ed the tumor 
to have pushed the parietal region in fiont of it rather than to have imaded it 
The entire left occipital lobe wms removed 

Pathologic examination proved the growth to be an astrocytoma 

GROUP 4 TUMORS OF POSTERIOR FOSSA 

Case 21 — ^J A , a boy aged 14, was seen on Feb 24, 1938, with a history that 
about five years previously he had been struck on the head with an oil drum The 
parents stated that he was unconscious for a little while but was not taken to a 
hospital He was perfectly well until about a year before the present trouble, when 
he began to complain of headaches Little attention was paid to his complaints, as 
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they weie not seveie During the pievious summer he had fallen and was 
unconscious for a while Three months before he had a severe spell of vomiting, 
which lasted for three weeks At that time he had a cold with fever A phjsician 
was called, and he found pus and sugar m the urine Another physician could 
not corroborate these findings For the past few months he had been acting 
peculiarly He had gamed about 17 pounds (17 Kg) in the past two months 
Recently he had been having sensations of falling backward while walking 

Ocular examination showed that vision in the right eye w^as limited to perception 
of fingers at 2 feet Vision in the left eye equaled 20/70 There w^as no nystagmus 
or ocular palsy Both pupils w'ere dilated but reacted to light and in accommoda- 
tion There w'as about 6 D of sw'elling of the right disk and 5 D of swelling 
of the left disk The arteries w'ere extremely small, and the veins were dilated, 
but no hemorrhages were visible Both disks showed evidences of advanced 
secondary atrophy The right visual field show'ed an extreme concentric con- 
ti action to a large test object (40 mm w'hite), while the left showed a concentric 
contraction to a 10 mm test object 



Fig 22 (case 21) — Visual fields of J A, taken on Feb 24, 1938, with a 10 
mm white test object for the left e 3 'e and a 40 mm white test object for the 
right eye Vision in the left ej^e w'as 20/70, that in the right e>e w^as limited to 
perception of fingers at 2 feet 


A diagnosis of tumor in the posterior fossa w'as made, and the patient was 
referred to the Brooklyn Hospital, where he w'as admitted on Februray 25 A sum- 
mary of the neurologic findings follows Roughly, odors w^ere identified There was 
a transient and slight paresis of the right seventh nerve of the supranuclear type 
There was a drift of both extremities, but the right tended to drift more There 
was a slight terminal ataxia in the right finger to nose test There was a 
right Babinski sign, and the patient had a tendency to go to the right on w'alking 
He stood equally poorly on either foot Sensory examination gave negative 
results Examination of the left visual field by the intern showed a loss m the nasal 
portion The right visual field was not plotted 

On the basis of the results of the ocular examination, it w'as thought that the 
condition w'as a tumor deep in the left paneto-occipital region This diagnosis 
was concurred in by the visiting neurologists 

A flat roentgenogram of the skull taken on February 26 revealed the following 
picture The bones of the skull seemed thinner than normal They showed a 
wavj uneveness of densit>, and all suture lines were w'lde The sella turcica w'as 
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not clear There were two tiny metallic-like foreign bodies, which appeared to be 
within the skull in the posterior parietal area On the basis of the roentgenograpliic 
picture, it was thought that there was increased intracranial pressure and foreign 
bodies in the skull 

A ventriculogram taken on March 2 showed air in both lateral \entricles and 
in the third ventricle They were markcdlj dilated but centrally placed No air 
was seen in the fourth ventricle, and the iter was not definitely outlined 
The impression was that there was a mass in the fourth ventricle 
That same day, through a cross bow incision in the posterior fossa, a tumor 
which completely filled the fourth ventricle was exposed On removal, it was 
found to be adherent to the medulla in the region of the nuclei of Goll and of 
Burdach 

Case 22 — F S V, a voman aged 35, vas seen on Oct 12, 1935, with a 
history of tinnitus and deafness on the left side for four years For the past 
few years there has also been numbness of the left side of the mouth Later 
a neuralgic tic of the riglit fifth nerve de\ eloped For the past year she liad 



Fig 23 (case 22) — Visual fields of F S V , taken on Oct 12, 1935, witli a 
2 mm white test object at 330 mm 

been having headaches, which for the past four months were fairly constant 
Dr E J Biowder had made a diagnosis of a tumor of the left cerebellopontile 
angle 

Ocular examination showed vision of 20/20 in each eje There was no ocuiar 
palsy and no nystagmus Both disks were swollen about 1 5 D The veins were 
distended, but there weie no hemoirhages The visual fields were normal 

The impression was that the visual fields had no localizing value 

On October 16 Dr Charles Ellsberg, of the Neurological Institute of New 
York, removed a large meningioma from the left cerebellopontile angle 

Case 23 — V , a man aged 43, entered the Brooklyn Hospital on Oct 28, 
1933, with a history of headaches, vomiting and fainting spells for the past 
three weeks These began three weeks previously with sudden, severe temporal and 
occipital headaches and vomiting 

On November 7 a neurologic examination showed the followung facts There 
w'as nystagmus only to the right No personality changes, no loss of memorv, 
no forced grasping and no convulsive seizures or pareses were noted There 
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^\as no astereognosis or loss of two point discrimination and no uncinate seizuies 
It ^^as advised that nothing be done until more localizing signs developed 

Ocular examination the same daj re\ealed a histor} of transient attacks of 
diplopia The right disk was swollen about 2 D The margins of the left disk 
were slightly blurred The arteries were thin, and the veins %vere slightly dilated 
No hemorrhages or exudates were present The right visual field show's a con- 
centric contraction with a defect in the upper temporal quadrant The left visual 
field show'ed a slight concentric contraction 

On the basis of the results of the ocular examination, it was thought that the 
condition was a tumor deep in the left temporal lobe 




Fig 24 (case 23) — A, visual fields of J V, taken on Nov 7, 1933, wuth a 2 
mm w'hite test object at 250 mm Vision w'as 13/13 m each eje B, wsual fields 
of the same patient, taken on No\ ember 16, Avith a 2 mm w'hite test object at 
250 mm Vision was 13/13 m each eye 

The next day the edema of the right disk had receded, though the margins 
W'ere still blurred The left disk show'ed no change, and there w'as definite 
impro\ement in the visual fields Because of the impro\ement, an inflammatory 
lesion W'as considered, though a tumor of the brain was not overlooked 

On November IS the patient became much w'orse, the n 3 'stagmus to the right 
oecame more marked and the papilledema increased Dr ilerwarth therefore 
suggested the advisability of exploration wuth the possibility of a tumor of tlie 
%ermis or the subtentorial region being present 
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On November 16 ocular examination showed vision of 13/13 in each eye 
The right disk was elevated about 4 or 5 D, and there were seveial hemorrhages 
around the disk The left disk showed only a slight increase in blurring The 
visual fields showed no localizing defects 

On November 18 a ventriculogram made by Dr Browder showed an obstruc- 
tion dt the base of the brain posteriorh, and that day a tumor of the vermis 
was removed An extension of the tumor had become adherent to the brain stem 
and could not be removed 

CONCLUSION 

In 1935 Globus^'* analyzed 171 cases of venfied tiunoi of the biain 
He concluded that the number of cases in which perimetric stud}’^ was of 
diagnostic assistance was sui pnsingl}' small, but that when characteristic 
defects were present they yvere of immense importance That the con- 
clusion about the lelative small percentage of cases m which visual 
fields yveie of diagnostic value was not based on solid premises is shown 
by an analysis of his series 

Of the 171 cases, no Msual fields weie taken in 56, or 33 pei cent, 
and visual fields were taken only yvith the gross finger test in 42, or 24 
pel cent But even in the lattei group the visual fields shoyved defects of 
localizing yalue m 16 instances In othei yyoids, in 5S per cent of his 
senes of cases eithei no examination oi only a superficial examination ol 
the visual fields was made 

Fuithei anal} sis shoyvs that in 105 of the cases the tumors were 
found in the temporal, paiietal, occipital and chiasmal regions, situa- 
tions in yvhich one yvould expect tumois to give rise to significant 
localizing signs in the yosual fields In 29 of these cases, or almost 28 
pel cent, no visual fields yvere taken, and in 30, or slightly ovei 28 pei 
cent, yusual fields yvere taken only yvith the gross finger test In 29, oi 
63 per cent, of the lemaining 46 cases, the yusual fields shoyved signs of 
localizing y^alue, and even in 15, oi 50 pei cent, of the 30 cases in yvhich 
the visual fields weie taken yvith the gioss fingei test the fields shoyved 
defects of localizing y^alue 

Fostei Kennedy, in discussing Globus’ paper, expressed the viey\ 
that the loyv number of instances m yvhich satisfactoiy fields could be 
taken yyas due to the fact that the studies weie undertaken late m the 
clinical couise This is borne out by the series of cases here piesented 

In 5 of the 6 cases of tumoi of the frontal lobe, the visual fields, cor- 
lectly, showed no localizing defects In the other case (6) the visual 
fields, incorrectly, showed localizing signs This patient had good vision 
but his mental condition was subnormal and he coopeiated poorly 

Tumors of the frontal lobe are also characterized by a paucity of 
neurologic signs In 2 of the 6 cases here presented, neurologic examina- 
tion shoyved correctly localizing signs , in 2 it showed no findings of 
localizing y^alue, and m the remaining 2 it showed incorrectly localizing 
signs, lesulting in wiong diagnoses 
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Flat roentgenogi ams were made in 4 of the cases In 2, the loent- 
genograms showed defects of localizing \ahie, m 1, no localizing defects 
and in the other (case 2), defects which resulted in a wrong 
intei pretation 

Encephalogi ams A\ere made m 4 cases In 1 case (3) no evidence 
of tumor vas found 

In but 1 of the 8 cases' in gioup 2 (case 11) the visual fields weie of 
no localizing value The growth in this case was a rare chordoma It is 
interesting that the Gieens,^"* of San Fiancisco, described a similar case 
which piactically parelleled the case heie leported, even unto the mis- 
takes in diagnoses made b)' the ophthalmologist, the neurologist and the 
1 oentgenologist In case 12 a wrong interpretation was made Here 
again both the vision and the coopeiation of the patient were extremel} 
poor The defects m the visual fields in the other 6 cases weie of 
definite localizing value 

Flat roentgenograms showed no localizing defects in all 4 cases of 
supi achiasmal lesions but showed definite defects m the other cases 

Conect interpretations weie made on the basis of the encephalo- 
gi aphic picture in all 6 cases in which encephalography was cairied out 

In the third group of 6 cases the visual fields showed, coirectly, 
defects of localizing value The lesults of the neurologic examination 
weie of no localizing value in 3 of the cases and gave coirect informa- 
tion in the other 3 

Flat loentgenogiams showed defects of conect localizing value m 
only 1 case, while eiicephalographic examination gave correct informa- 
tion m the 3 cases in which it was earned out 

In the last group of 3 cases, the visual fields, conectly, showed no 
localizing defects Neurologic diagnosis was wrong m 1 case (21) 
Eiicephalographic examination gave correct evidente in all 3 cases 

111 summaiy, the visual fields m the 14 cases m groups 2 and 3, which 
would be expected to present localizing defects, showed signs of definite 
localizing value in 12, or 86 per cent Fiom a diagnostic standpoint, a 
coirect negative field may be as important to the neurosurgeon as a 
positive field, as witness cases 3 and 21 Of the 9 cases of tumor in the 
fiontal and the posterior fossa, an incoirect visual field was found in 
only 1, so that the visual fields in 20 of the 23 cases here piesented were 
coi rect 

Neurologic examinations, usually made by seveial observers, gave 
conect infoimation in 16 cases In 4 cases the diagnoses weie wrono- 
and 111 the other 3 neurologic signs were of no localizing value Flat 
roentgenograms were taken m 13 cases In 6, the roentgenographic 

14 Green, A S , and Green, H I Intracranial Chondroma, Bull Pract Onhth 

rf or in'!*? '■ 
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pictuie was eithei of no localizing value oi gave inconect information 
Encephalograms weie made in 15 cases, and in only 1 was the diagnosis 
missed Howevei, m 2 cases all other examinations gave incoirect infor- 
mation The time that elapsed between the onset of symptoms and the 
diagnoses m those cases in which vision or mentality or both were sub- 
noimal vaiied fiom thiee weeks in case 18 to thiiteen years m case 10 
The longest span of time was in group 2, with an aveiage of six and one 
half }eais , the shoitest span of time was m group 3, with an average of 
tuenty weeks 

While I do not attempt to say that examinations of the visual fields 
are of such value that other methods of examination could be dispensed 
with, I do feel that if done eaily enough they are of extieme importance 
This IS especially tiue in cases of tumor of the pituitar}’^ legion and of 
the temporal and the parietal aiea If every patient with persistent 
headache oi with other signs suggestive of possible tuinoi of the brain 
had an examination of the visual fields, many more instances would be 
found in which the visual fields are of localizing value If the visual 
fields at first aie negative and the symptoms peisist or aie piogressive, 
further studies should be made It makes no difterence if the symptoms 
aie of three weeks’ duiation oi are stretched out over a period of years, 
visual fields should be taken before blindness or mental deterioration 
develops It has been shown how quickly blindness may occur once 
ocular symptoms develop 

I cannot say that all neurologic examinations should be dispensed 
with, because in this series they gave correct results in only 70 per cent 
Yet I lecently looked through the lecords of a large number of cases 
of tumor of the biain, and the percentage of cases in which propei 
visual fields weie taken was surprisingly small, about the same per- 
centage as was reported in the series by Globus 

In addition, one should considei the value of positive findings in the 
visual fields If the results of the neurologic examination check with 
findings in the visual fields, it may often make encephalographic or ven- 
triculographic study unnecessaiy, and foi a person with tumoi of the 
brain who is ill, it may mean the margin of safety However, as shown 
in case 5, encephalography, when possible, should be earned out 

In closing, I shall say that I feel that examination of the visual fields 
IS an indispensable aid in the diagnosis of tumoi of the biam and should 
be lesorted to early and moie fiequently 
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RETINITIS PIGMENTOSA WITH “HOLE” IN THE MACULA 

Report o£ a Case 

Charles A Perera, M D , New York 

Pigmental y degeneiatioii of the letina is a familial and heieditaiy 
disease in which the peiipheral portion of the letina is most affected 
Examples of this condition associated with cential letmal changes aie 
uncommon A seaich of the liteiatuie leveals leports of a numbei 
of cases of typical or at 3 pical letimtis pigmentosa combined with dis- 
turbances at the macula Among the wiiteis who ha^e described 
such cases aie Lebeid Cariuthers,- Riegei,^ Spaie^ and Pavia and 
Dusseldoip® The ophthalmoscopic pictuie of a “hole” in the macula 
in association with retinitis pigmentosa is laie Lebei ® in his monu- 
mental woik on diseases of the letina discussed the presence of maculai 
cysts in association with pigmentary degeneration of the letina and 
referred to cases lepoited by Hoffman (1885), Me 3 ''er (1889), Noll 
(1908) and Stock (1908) Leber’s article included a photomiciogiaph 
of a section of the eye of Stock’s patient, taken thiough the macula, 
showing multiple cysts of the internal nucleai la 3 ^er of the letina and 
a large cyst in the fovea 

The patient whose case is lepoited heie was bi ought to Di 
Charles H May and has since been under our joint caie 

CASE report 

Miss A M G, an Italian girl of 16, vas seen in December 1935, com- 
plaining of night blindness and defective peripheral vision for nearl}’- three jears 
She had consulted several European oculists, who had made the diagnosis of 
retinitis pigmentosa Her parents were first cousins The eyes of her parents 

Presented before the New York Academy of Medicine, Section of Ophthal- 
mology, May 16, 1938 

1 Leber, T Ueber anomale Formen der Retinitis pigmentosa, Arch f 
Ophth 17 314-341, 1871 

2 Carruthers, J F Case of Retinitis Pigmentosa (Atypical), with Oedema 
of the Macula, Proc Roy Soc Med (Ophth Sect) 9 103-105, 1915-1916 

3 Rieger, H Em Beitrag zur Kasuistik der tapeto-retinalen Degeneration, 
Ztschr f Augenh 57 429-463, 1925 

4 Spare, A Tapetoretinal Degeneration of the Retina Case Report Am 
J Ophth 11 545-550, 1928 

5 Pavia, J L , and Dusseldorp, M Degeneracion pigmentaria de la retina 
con alteraciones de la region macular, Re\ oto-neuro-oftal 9 118-125, 1934 

6 Leber, T Die Krankheiten der Netzhaut, m Graefe, A and Saemisch, 
E T Handbuch der gesamten Augenheilkunde, ed 2, Leipzig, Wilhelm En<rel- 
mann, 1916, aoI 7, pp 1680-1682 
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and those of her 2 brothers and 3 sisters were normal The family historj 
was otherwise irrelevant 

Plnsical examination showed a healthj roung girl with no abnormalities 
except those found in a study of her ejes Vision w'as 15/20 in each e>e 

with correcting lenses (right eye, — 3 50 sph — 0 75 cyl , axis 15, left eye, 

— 0 75 sph — 0 75 cyl , axis 135) The ocular media were clear except for a 

few small opacities in the vitreous Both fundi revealed the typical picture of 
retinitis pigmentosa, wuth narrowed vessels and peripheral deposits of pigment 
Several small masses of pigment were seen adjacent to the left disk The optic 
nerve heads showmd limited atrophj, most cMdent in the left eje The intra- 
ocular pressures and muscle balance w'erc normal The visual fields with a 
3 mm white test object at 300 mm were contracted to 20 degrees from the 
fixation point 



Fundus of the left e%e of a patient wnth retinitis pigmentosa, shownng a "hole 
in the macula and deposits of pigment adjacent to the nerve head 

During the followung jear and a half, the patient w'as seen at intervals of 
from four to six months, wuth no changes m the ocular picture She was attend- 
ing school and planned to enter college 

In June 1937 she reported to our offices, complaining of blurred and distorted 
vision of the left eye for several weeks Examination showed the vision of 
this e}e to have been reduced to 15/60 Examination of the left fundus revealed 
slight edema of the retina around the macula and a round faint reddish area m 
the fovea, suggestive of a beginning “hole ” There was a small central scotoma 
in the field of the left eye The right eye and the peripheral fields of both ejes 
w^ere unchanged Careful questioning elicited no history of trauma Search 
for foci of infection was fruitless The results of all laboratory tests, including 
a Wassermann test of the blood, were negative 

Within three months the vision of the left eye decreased to 15/400 The 
lesion in the left fovea took on the characteristic appearance of a hole, which 
has increased in size to a slight extent during the six months preceding the 
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writing of this report The right e 3 'e has remained unchanged The visual fields 
now show a large absolute central scotoma m the left eje but no further con- 
tracture The accompanying photograph of a painting of the fundus by Mr 
Bethke depicts the lesions of the left fundus in December 1937 

COMMENT 

The fiequency of macular involvement in association with diseases 
of the retina is explained by the delicate and highly organized stiuctuie 
of this region and by the sluggish circulation due to absence of blood 
vessels These factors make the macula pavticularly vulnerable to 
toxic and circulatory disturbances 

The so-called hole of the macula represents in most instances the 
ophthalmoscopic appearance of conglomeiate or confluent cy^sts and 
has been reported to occur following contusion of the eyeball, pene- 
trating injury of the globe, detachment of the retina, intraocular 
inflammation and vascular disease The typical macular “hole” develops 
from cystic degeneration and is larety the lesult of a letinal tear 

Most authors believe that the cystic changes leading to the foima- 
tion of a “hole” have their origin m retinal edema and m the 
disappeai ance of i etinal elements from insufficient nutrition The patho- 
logic pictuie of macular “holes” has been reviewed by Coats,’' Samuels ® 
and Reese ° The last-named writer stated “Theie may be cystic 
formations m the macula, usually m the eaily stages of the disease 
(retinitis pigmentosa) These may be transitorj and aie usually 
attributed to edema ” 

Schieck^® divided diseases of the macula into those due to extra- 
macular processes (injuries, inflammations, glaucoma, myopia, thiom- 
bosis of the cential vein of the retina, etc ) and those which occur 
without extiamaculai disease He further subdivided the lattei group 
into hereditaiy and senile or atherosclerotic diseases, including among 
the hereditary diseases the spontaneous, bilateral condition which Behr 
had described under the title of heredodegeneration of the macula 
(congenital, juvenile, adult, presenile and senile) 

Pigmentary degeneration of the retina and macular dystrophies aie 
classified togethei by many writers under the progressive dystrophies 
or abiotrophies The latter term was coined by Gowers and refers to 
piematuie senility of the invoked tissue due to defectne vitality 
Treacher Collins wrote at length on the abiotiophic origin of retinitis 
pigmentosa, although the discussers of his paper (Mayou, Gieeves. 

7 Coats, G The Pathology of Macular Holes, Roj London Ophth Hosp 
Rep 17 69-96, 1907 

8 Samuels, B Cystic Degeneration of the Retina, Arch Ophth 4 476-486 
(Oct) 1930 

9 Reese, A B Defective Central Vision Following Successful Operations 
for Detachment of the Retina, Am J Ophth 20 591-598, 1937 

10 Schieck, F , in Henke, F , and Lubarsch, O Handbuch der speziellen 
Pathologic, Anatomic und Histologic, Berlin, Julius Springer, 1928 pt I nn 
6 =; 8-667 

11 Collins, E T \biotrophy of the Retinal Neuro-Epithelium or “Retinitis 
Pigmentosa,” Tr Ophth Soc U Kingdom 39*165-195, 1919 



474 


ARCHIJ'ES OF OPHTHALMOLOGY 


A Cntchett, Morax and Paisons) expiessed the opinion that Avascular 
disease of the letiiia and choioid played a major role Manii^^ 
desciibed retinitis pigmentosa as a latent fault leading to the appear- 
ance of a postnatal degenerative piocess and related genetically to 
lesions of various regions of the fundus (including macular degenera- 
tion) She looked on both letmitis pigmentosa and macular degener- 
ation as regional failuies, Avith abnormal ectodeimal and mesodermal 
elements 

The formation of a macular “hole” has been watched by many 
ophthalmologists, but onjy a few have reported their observation of the 
deA eloping lesion CiaAvford^" desciibed an instance of this I haA'e 
recentty studied the fundi of 2 elderly persons AAith senile degenera- 
tion of the macula and haAc Avatched the formation and development 
of a tjpical ‘ hole” in one eye of each patient 

In the absence of moie definite knoAAdedge of the causation of 
letinitis pigmentosa and juvenile maculai degeneration, it seems logical 
to considei the tAvo processes described m this paper as due to the 
effects of A asculai and nutritional disturbances on a congenitally abnor- 
mal and defective retina If this is true, one must accept the possi- 
bility of future central degeneiatiA'e changes in the retina of the eje 
Avith the uninAohed macula 

SUMMxARY 

Examples of letinitis pigmentosa associated Avith macular changes 
are uncommon Instances m A\hich a “hole” occurs m the macula are 
exceedingly laie This combination of conditions is reported m a 
16 yeai old Italian giil Avhose parents AAere first cousins The macular 
lesion developed in one eye Avfiile the patient A\as under obserAfation 
I belieAe that the peiipheral and central degeneiatne lesions in the 
retina of this patient Aveie the results of local Avascular disease and 
letinal deterioration The leleAmnt literature is revieAved 

12 Mann, I DcA'clopmental Abnormalities of the Eye, Cambridge, England, 
Cambridge University Press, 1937 

13 Crawford, J W Hole in the Macula Report of a Case in a Patient 
Under Observation, Arch Ophtb 10 793-799 (Dec ) 1933 


HYPERSENSITIVITY TO LAROCAINE 
Frederick H Theodore, M D , New York 

Laiocaiiie hydrochloride, p-aminobenzoyl-2, 2-dimethyl-3-diethylain- 
inopropanol hydrochloride, has gained considerable popularity as a loca 
anesthetic in the United States and abroad in the past five years h 
has been used successfully for many surgical procedures, particularly 
for those m the fields of otolaryngology and ophthalmology^ It is use^ 
satisfactoiily in a 2 to 5 per cent solution for instillation into the eye" 

1 Rich, B Larocaine A Summary, M Rec 144 419-423 (Nov 4) 1936 

2 Mayer, L Larocaine A New Anesthetic, Arch Ophth 14 408-4 
(Sept) 1935 
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For subcutaneous injection, solutions varying in strength from 1 to 10 
per cent have been used Up to the present no ill effects from this 
drug have been reported Because of this, it was thought worth while 
to report the following case of hypersensitivity 

REPORT OF CASE 

M T , a woman aged 70, was first examined in May 1937 because of opacities 
of the vitreous which had been annoying her She had a high degree of myopia 
Mild chronic conjunctivitis was noted as an incidental finding Her past history 
was unimportant, except that in November 1934, during the course of a tmeal 
infection of the skin, at the time unrecognized, she nad undergone complete allergic 
tests and had been found sensitive only to chocolate Six years previously a small 
dose of sodium barbital (soluble barbital U S P XI) had given her a rash 

She returned on December 2, because of acute conjuncti'^itis in each eye 
Smears of conjunctival material revealed no organisms Treatment consisted of 
the topical application of a 1 per cent solution of silver nitrate preceded by the 
instillation of a 2 per cent solution of larocaine hydrochloride The patient was 
instructed to use a 25 per cent solution of mild protein silver at home She 
returned one week later, considerably improved but not entirely well A 1 per cent 
solution of silver nitrate, preceded by anesthetization with a 2 per cent solution 
of larocaine hydrochloride, was again applied When the patient was next seen 
it was apparent that she was much worse A number of fine punctate superficial 
corneal infiltrations had appeared in each e>e, which stained with fluorescein 
Again a solution of silver nitrate was used after anesthetization with larocaine 
hydrochloride In the course of a week, during which almost daily treatments first 
with silver nitrate and then with the light application of a copper stick were 
given, each time after anesthetizafaon with larocaine hydrochloride, the condition 
became increasingly worse Finally, there was considerable massive edema of the 
eyelids and the upper half of the face, which, combined with swelling of the parotid 
glands due to stenosis of the parotid ducts, gave a leonine appearance to the 
patient Both the bulbar and the palpebral conjunctiva were now diffusely injected, 
and there was much mucopurulent discharge, which was free from organisms 
In the left eye, at the limbus, there was a complete ring of marginal infiltration 
of the cornea due to the coalescing of discrete catarrhal ulcers In the right 
eye the marginal ulcers were less extensive The corneal epithelium of each eye 
showed myriads of fine punctate infiltrations 

It was apparent that the treatment was aggravating the condition, and at this 
stage, fortunately, medication was stopped, and the patient was instructed to use 
a mild eyewash In a few daj s she was much better, and within five days all the 
corneal lesions had disappeared Thereafter, applications of a mild solution of 
silver nitrate, from 016 to 0 33 per cent, without the previous use of larocaine 
hydrochloride, were employed with benefit On Feb 10, 1938, in the course of 
examining the right lacrimal passage, 1 drop of a 2 per cent solution of larocaine 
hydrochloride was instilled into the right eye only Within a few hours the 
eye began to bother the patient, and twentj^-four hours later both the bulbar and 
the palpebral conjunctiva were found to be diffusely inflamed, and two catarrhal 
corneal ulcers the size of a pinhead were present Again, with the use of mild 
eyewashes the condition cleared rapidly 

It now appeared clinically certain that hypersensitivity to larocaine had been 
responsible for the entire disturbance from the beginning Patch tests were made 
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with 10 per cent larocaine hydrochloride in an oxycholesterol petrolatum ointment 
base There was no itching till twenty-four hours had elapsed When the patch 
was removed after forty-eight hours, the skin was erythematous and indurated, and 
numerous vesicles were observed Control tests with the ointment base and several 
other anesthetic ophthalmic ointments were negative The sensitized skin became 
more inflamed, and the epidermis sloughed One month later it had not entirely 
healed All the previous solutions of larocaine hydrochloride and the ointments 
containing the drug had been made from the commercial tablets In order to rule 
out any other factor, the patch tests were again done with pure crystalline 
larocaine hydrochloride ^ This time ointments containing 0 5 and 0 1 per cent 
larocaine hydrochloride were used With 0 5 per cent ointment there was a 
markedly positive reaction m forty-eight hours, with much vesiculation and, later, 
epidermal sloughing This was even more marked than with the ointment which 
contained 10 per cent larocaine hydrochloride Even the 0 1 per cent ointment 
produced a little erythema and then a few vesicles These patch tests confirmed 



Positive reaction after seventy-two hours to a patch test on 
of the arm with the 0 5 per cent larocaine ointment 


the inner aspect 


the clinical impression that an increasing sensitivity to the drug had been 
occurring 

COMMENT 

Hypersensitivity to larocaine hydrochloride must be unusual, and 
its rare occurrence should not prejudice its position as an excellent 
anesthetic Similar anesthetics likewise at times cause unpleasant reac- 
tions ^ Had It been realized, however, that this drug is capable of pro- 
ducing untoward effects, considerable suffering might have been pre- 
vented Moreover, the occurrence of constantly increasing sensitivity 
during the period of its administration may be of importance and 
should be noted An appreciation of these facts is even more importan 
in those cases in which larocaine hydrochloride may be used as an 
infiltration anesthetic, which, conceivably, might give rise to more 
serious consequences 

3 This was supplied by HofFmann-La Roche, Inc . 

4 Pfeiffer, R Hypersensitivity to Pontocame, Arch Ophth 18 62-64 (Ju Y) 
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Edited by Dr Francis Heed Adler 

BINOCULAR VISION AND ORTHOPTIC 
PROCEDURE 

DOROTHY J SHAAD, PhD 

NEW YORK 

The clinical application of orthoptic procedure in the tieatment of 
imbalance of the ocular muscles has led to the publication of various 
reports which, because of differing criteria of success, incomplete rec- 
ords and inadequate control groups, show inconsistent results and justify 
skepticism as to the legitimate place of orthoptic training m ophthal- 
mology Indiscriminate use of ocular exeicise by unqualified persons 
has contributed to the popular misconception of orthoptic procedure as a 
substitute for glasses or surgical treatment rather than a supplementary 
technic useful to the ophthalmologist for the diagnosis and treatment of 
defects of binocular vision The physiologic basis for binocular vision 
and the clinical diagnosis df its anomalies will be briefly reviewed as a 
preface to a more detailed discussion of actual orthoptic procedure, 
which may contiibute to more careful clinical work and at the same 
time indicate the need for controlled laboratory research in this field 

THE BASIS OF BINOCULAR VISION 

Phylogenetically, binocular vision is correlated with the forward 
placement of the eyes, evident first in carnivora, giving overlapping fields 
of vision Semidecussation rather than complete crossing of the optic 
fibers at the chiasm, giving bilateral ceiebral representation of the eyes 
in higher forms, occurs in such a manner that the right portion of each 
retina is represented m the right cerebral hemisphere, while the left 
portion of each retina is repiesented m the left hemisphere^ Onto- 
genetically, in the prenatal development of the human eyes, the angle 
between the optic axes is reduced from 180 degrees to about 60 degrees ^ 
The neurologic foundation for bimacular fixation is present from birth, 
and though meager experimental evidence indicates a gradual develop- 

From the Orthoptic Clinic of the Manhattan Eye, Ear and Throat Hospital 

1 Adler, F H Clinical Physiology of the Eye, New York, The Macmillan 
Companj, 1933, p 230 

2 Mann, I Development of the Human Eje, Cambridge, University Press 
1928, pp 43 and 264 
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ment of cooidinate movements cluimg the first year, one cannot assume 
an arbitrary age at which binocular vision in all its aspects has reached 
maturity 

Assumptions concerning the exact projection of the visual fibers in 
the occipital cortex have been based on evidence derived from defects 
111 the visual field and localized central lesions resulting fiom gunshot 
wounds and other injuries Rearrangement of the fibeis m the lower 
part of the optic tracts is believed to take place m such a way that 
fibers from corresponding parts of the two retinas he near each other, ^ 
but since the time of Sheri ington ‘ it has been assumed that fusion 
occuis in the final pi ejection areas of the cortex The t}pical sparing 
of the macula in seveie defects of the visual field has given support to 
the widel}' accepted theoiy that the macular fibeis have bilateral cortical 
representation, though Fox and German ° demonstiated widespread dis- 
tiibution of the macular fibers, which may make it unnecessary to 
postulate bilateial macular projection to account for such phenomena 
The eaihest theories of fusion assumed actual connection of nerve 
fibeis in 01 neai the chiasm or alternation of the two ejes, so that one 
e} e at a time actuall}'' responds to visual stimulation ® Muller’s postula- 
tion of "coi responding points,”" which were assumed to have anatom- 
ically identical projection fibers, was widely accepted, though it is 
evident from simple demonstrations of physiologic diplopia that numer- 
ous double images must be suppiessed at all times Anatomic evidence 
of point to point correspondence in the central pi ejection areas has 
never been shoAvn Moreovei, Peckham ® proved that single vision is 
maintained when images aie far fiom “corresponding” points 
Henschen ° demonstiated that eaily loss of both ejes lesults in atrophy 
of both the superficial and the deep layer of cells in the aiea striata, 
leaving the middle, functionally independent lajei intact, whereas early 
loss of one eye results in atioph)’^ of the deep layei of cells on the oppo- 
site side of the brain and the superficial layer of cells on the same side of 

3 Adler,! p 155 

4 Sherrington, C S Integrative Action of the Nervous Sjstem, New 
Haven, Conn , Yale University Press, 1911, p 381 

5 Fox, J C, Jr, and German, W J Macular Vision Following Cerebral 
Resection, Arch Neurol & Psychiat 35 808 (April) 1936 

6 Helmholtz, H L F Helmholtz’s Treatise on Physiological Optics, 
English translation, edited by J P C Southall, Rochester, N Y , The Optica 
Society of America, 1925, vol 3, p 482 

7 Muller, J Zur vergleichenden Physiologic des Gesichtsinnes des Men- 
schen und der Thiere, Leipzig, C Cnobloch, 1826 

8 Peckham, R H Foveal Projection During Ductions, Arch Ophth 12 
562 (Oct) 1934 

9 Henschen, S E Zur Anatomic der Sehbahn und des Sehzentrums, Arci 
f Ophth 117 403, 1926 
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the brain Thus the middle layer of cells, bordeied by cells connected 
with functionally related parts of each eye, is probably essential for 
fusion These cells are fully developed at birth 

Verhoeff^® proposed a theory of binocular vision in which he 
accepted the assumption of corresponding points, which aie presumably 
represented anatomically in the occipital lobes in close proximity, yet 
separately He presented convincing evidence from steieoscopic charts 
that one eje is dominant for some parts of the visual field while the 
other IS dominant for other parts, so that single impressions from 
corresponding retinal images are really made up of parts of one image 
and parts of the other or, in some cases, all of one image or all of 
the other In stereopsis, m which theie is apparent union of disparate 
images (those falling on noncorrespoiiding retinal areas), Veihoeff dem- 
onstrated that one of the dispaiate images is completely replaced by its 
substitute without disturbing the effect of depth 

In addition to the empiric factors in the judgment of distance which 
operate for monocular vision alone, such as apparent size, motion, inter- 
position, shadows, perspective and parallax by movements of the head, 
and possibly accommodation, in normal binocular vision the factor of 
binocular parallax, based on disparate images and enhancing the appear- 
ance of depth, acts for finite distances True bmoculai vision requires 
the presence of bifoveal fixation, a binocular field mediated by uncrossed 
retinal fibers, similai retinal images and approximately equal acuity in 
the two eyes Stereopsis is precluded by a difference in visual acuity 
when the ratio amounts to more than 6/6 to 6/9 according to Adler, 
though Verhoeff suggested a kinetic test for stereoscopic vision which 
IS successful when the acuity is as low as 6/200 in one eye or in 
both eyes 

The maintenance of binocular vision in \anous fields of fixation and 
at various distances is dependent on the normal functioning and coordi- 
nation of the intraocular and extraocular muscles Cortical centers cor- 
related with voluntary ocular movement have been demonstrated by 
electrical stimulation of the exposed cortex of the frontal lobes , centers 
foi involuntary ocular movement, induced by visual stimuli, aie situated 
m the occipital lobe The extrinsic ocular muscles have been shown by 
experiment to exhibit the phenomenon of reciprocal innervation, the 

10 Verhoeff, F H A New Theory of Binocular Vision, Arch Ophth 13 
151 (Feb) 1935 

11 Helmholt7,G p 371 

12 Adler, ^ p 229 

13 A.dler,i p 241 

14 Verhoeff, F H Kinetic Test for Stereoscopic Vision, Arch Onhth 15 
835 (May) 1936 

15 A.dler,^ p 294 
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conti action of one muscle being accompanied by simultaneous relaxation 
of Its antagonist The thud, fourth and sixth cranial nerves, controlling 
the ocular muscles, are subject to the all or none law, the size of the 
1 espouse being dependent on the number of stimulated fibers in each 
motor nerve The neural center for convergence, a disjunctive oculai 
movement, is assumed to be the median group of cells (Perha’s nucleus) 
in the nucleus of the third nerve , no anatomic center for divergence 
has been demonstrated In emmetropic eyes, which are orthophoric, the 
amount of conveigence m meter angles is theoretically equivalent to 
the amount of accommodation m diopters There is evidence that the 
two functions, innervated by the third nerve, have become anatomically 
interrelated by the process of neurobiotaxis,^” so that accommodation 
causes simultaneous conveigence That the two functions can be dis- 
sociated to some extent is evident from the fact that refractive errors 
^^hlch mciease or decrease the amount of accommodation necessary for 
deal vision may be present without disturbing the coordination of con- 
\ergence Nevertheless, complete dissociation of the two functions is 
not physiologically possible, and the application of orthoptic training is 
limited by this fact 

Worth’s aibitrary classification of grades of fusion, based on arti- 
ficial criteria, is in general use m discussions of binocular vision 

1 First grade fusion simultaneous bimacular perception (This 
grade of fusion has been subdivided by some clinicians into two types 
simultaneous perception without superposition of images and simul- 
taneous perception with superposition of images It is doubtful if 
bimacular perception without superposition, i e , in which the observed 
images aie widely sepaiated subjectively, can be called fusion in the 
usual sense ) 

2 Second grade fusion simultaneous bimaculai peiception with 
effort to maintain fusion by ocular movements when fixation is changed 
(“amplitude” of fusion) 

3 Third giade fusion steieopsis, oi sense of depth mediated by 
bmoculai cues 

ANOMALIES OF BINOCULAR VISION 

Orthophoiia, or noimal muscle balance, like emmetiopia, is the excep- 
tion, since careful tests reveal heteiophoria in ovei 80 per cent of cases, 

16 Adler, 1 p 301 

17 Adler, 1 p 298 

18 Adler,i p 274 

19 Stutterheim, N A Indications for the Kinetic Treatment of the Eyes, 
London, G Pulman & Sons, 1931, p 10 

20 Worth, C Squint, ed 5, London, Bailliere, Tindall & Cox, 1921, P ^ 

21 Lyle, K , and Jackson, S Practical Orthoptics in the Treatment o 
Squint, London, H K Lewis & Co , Ltd , 1937, chap 7 
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according to Bielschowsli}’- -- Clark found deviations from normal 
for the near point in 90 per cent of 191 college students tested Mild 
degrees of muscle imbalance which cause no symptoms may be con- 
sidered within normal limits According to Berens, Losey and Hardy, 
deviations for distance should not exceed 3 diopters of esophoria, 2 diop- 
ters of exophoria or 1 diopter of hyperphoria, deviations for the near 
point should not exceed 1 diopter of esophoria, 6 diopters of exophoria 
or 1 diopter of hyperphoria Heterophoria, or latent deviation, demon- 
strable only by tests which dissociate the eyes by preventing fusion, 
probably precedes heterotropia, in which there is a manifest deviation, 
frequently called “strabismus" or “squint ’’ The constant innervation 
necessary to maintain binocular vision in the presence of heterophoria 
may give rise to marked subjective symptoms, whereas no effort is made 
to maintain binocular vision in the presence of heterotropia, and symp- 
toms consist of cosmetic defect or low visual acuity The causes of 
nonparalytic strabismus have offered a fertile field for speculation, and 
present day treatment assumes no single factor, such as refractive error 
or fusion deficiency, as responsible for the defect 

No essential neurologic difference between monolateral and alter- 
nating strabismus has been demonstrated That there is probably a 
close relation between the two types is evident from the fact that many 
persons who have alternating fixation at first later have a strong pref- 
erence for monolateral fixation and persons who ha\e monolateral fixa- 
tion can be taught to alternate Clinicians are agreed that patients with 
spontaneous alternating fixation, with equal acuity in the two eyes and, 
frequently, insignificant refractive eriors, present greater difficulties in 
correction by optical, surgical or orthoptic methods than those who have a 
strong preference for monolateral fixation It has been suggested that 
alternating fixation is accompanied by more firmly established functional 
changes than those which accompany monolateral strabismus, but 
there may be central neurologic factors as yet unobserved which con- 
tribute to alternating fixation and interfere with successful treatment 

Significant functional changes which occur in cases of strabismus are 
suppression, defects in the visual field, amblyopia ex anopsia and anoma- 
lous projection All of these factors operate to facilitate single vision 
and prevent diplopia, which interferes with accurate orientation Sup- 

22 Bielschowskj, A Functional Disturbances of the E^es, Arch Ophth 
15 589 (April) 1936 

23 Clark, B Heterophoria m College Students, Am T Optometry 12 9. 
1935 

24 Berens, C , Lose}, R L, and Hard}, L H Routine Examinations of 
the Ocular Muscles and Nonoperatne Treatment, Am J Ophth 10 910, 1927 

25 L}le and Jackson, p 114 
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piession chaiactenstic of strabismus is generally assumed to be a central 
process, though there is some evidence that peripheral mechanisms may 
contribute to suppression Fiy“® demonstrated that voluntary sup- 
pression IS accomplished by changes in accommodation, and Javal-' 
pointed out that in cases of strabismus the deviating eye loses its ability 
to accommodate accuratel}^ for a given point of fixation, and this inac- 
curacy may simulate a considerable degree of amblyopia Suppression 
scotomas have been mapped by Ti avers in cases of strabismus,^® and 
Braun showed that an absolute scotoma to the temporal side of the 
fixation spot can be found m cases of monolateral fixation, whereas the 
fields aie normal m cases of alternating strabismus Prolonged and 
constant suppression is assumed to cause amblyopia ex anopsia Most 
impoitant of the functional changes associated with strabismus of long 
standing is anomalous projection (“abnormal retinal correspondence,” 
“secondary retinal correspondence,” “incongruous retinas” or “false 
projection”), in mIucIi the foveal perception of the fixing eye is asso- 
ciated with peripheral perception of the deviating eye in an inferior 
type of binoculai vision When both eyes aie in use, tlie projection 
of the deviating eye is interpreted as if the peripheral image were 
“fused” uith the foveal image of the fixing eje and projected to 
the same point in space Acuity of the peripheral region used under 
such conditions by the deMating eye does not increase above that to 
be expected in a peripheial retinal area Except in lare cases of eccen- 
tric fixation, sometimes called “false macula,” fixation returns to the 
foveal region in the deviating eye while the fixing eye is covered, even 
in cases of well established anomalous projection, so that the screen test 
remains a valid method of measuring the absolute deviation It should 
be emphasized that anomalous projection is a binocular phenomenon, 
alteration in projection occuiiing foi the entire field, as pointed out by 
Maddox The presence of anomalous projection invalidates measure- 
ments made with subjective tests (Maddox rod) in which there is no 
control of foveal fixation 

In anomalous projection, bifoveal stimulation, possible under arti- 
ficial conditions, results in paradoxic diplopia heteronymous diplopia in 

26 Frj, G A The Relation of Accommodation to the Suppression of Vision 
in One Eye, Am J Ophth 19 135, 1936 

27 Javal, L E Du strabisme dans ses applications a la physiologic de a 
vision. Pans, Victor Masson et Fils, 1868, p 53 

28 Travers, T B Concomitant Strabismus, London, G Pulman & Sons, 
1936, p 46 

29 Braun, G Gesichtsfelduntersuchungen bei Schielenden, Khn Monatsbl 
f Augenh 42 600, 1934 

30 Maddox, E The Ocular Muscles, ed 2 Philadelphia, Keystone Boh 
lishing Company, 1907, p 125 
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convergent deviations, and homonymous diplopia m dneigent devia- 
tions Von Graefe lepoited postoperative paradoxic diplopia in 1854, 
It can easily be demonstrated preoperatively by controlled bifoveai fixa- 
tion Tschermak and others have used the projected foveal after- 
images as a test for anomalous projection 

It IS probable that innate primary retinal correspondence is seldom 
replaced completely by secondary retinal coriespondence since normal 
projection with bifoveai fixation eventually develops m many cases of 
postoperative paradoxic diplopia Moreover, anomalous projection is 
frequently unstable, considerable variation in the angle of the anomaly 
(the position of peripheral fixation) being observed on lepeated tests, 
though von Kiies stated that “in many instances the anomalous visual 
relation is a comparatively fixed one, strongly prevailing over the orig- 
inal, if the latter is still present at all ” 

Verhoeff stated that he did not believe that there could be any 
letmal correspondence in anomalous projection and criticized the usual 
methods for demonstiatmg anomalous projection because of the highW 
artificial conditions set up foi their use 

ORTHOPTIC PROCEDURE 

Scattered references to oithoptic procedure can be found m the 
ophthalmologic literature for the last forty years without complete 
descriptions of the exeicises used or the exact methods emplo}ed 
Recentljq more practical infoimation concerning the technic of orthoptic 
tiaming has been published, since the directions furnished with instru- 
ments are seldom adequate and courses in orthoptics, such as those 
given in several British clinics, are not generally available 

Worth’s book on squint in 1903 revived interest in the subject of 
oithoptics, which JavaP® had treated in 1896 Wells’®' emphasis on 
the use of the stereoscope in ophthalmology and the impiovements m 
oithoptic instruments gave further impetus to the testing and training of 
binocular vision Textbooks of ophthalmology mention the subject only 

31 A on Graefe, A Ueber das Doppelsehen nach Schieloperationen und 
Incongruenz der Netzhaute, Arch f Ophth 1 82, 1854 

32 Tschermak, cited by Helmholtz, c p 588 

33 von Knes, cited by Helmholtz, ^ p 588 

34 Verhoeff, F H Anomalous Projection and Other Visual Phenomena 
Associated with Strabismus, Arch Ophth 19 663 (Maj) 1938 

35 Worth, C Squint, Philadelphia, P Blakiston’s Son & Co, 1903 

36 Javal, E Manuel theorique et pratique du strabisme, Pans, G Masson 
1896 

37 Wells, D V The Stereoscope in OphthalmologA , ed 2 Boston Globe 
Optical CompanA, 1918 
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briefly, but in 1932 Cantonnet and Filliozat published their book 
on strabismus and its reeducation, an English translation of which 
has appeared British contributoi s have been foremost in the publica- 
tion of articles and textbooks on orthoptic piactice The works of 
Dobson,^® Pugh and Lyle and Jackson ma} be referred to for 
descriptions of mstiuments and then use m orthoptics, Berens’ 
“The Eye and Its Diseases” includes an aiticle on orthoptics by Pugh, 
Travers attempted to evaluate the place of oithoptics m the treatment 
of concomitant stiabismus Articles m periodicals usually are confined 
to clinical studies vithout actual detail of oithoptic practice, and fre- 
quently incomplete lecoids make evaluation of the studies difficult 

Oithoptic tests can be carried out satisfactorily only if the proper 
sui roundings contiibute to quietness, isolation and unhurried examina- 
tions Individual supervision of testing and tiainmg is essential even 
when mechanical instruments are employed Half-hour periods several 
times w'eekly aie usually lecommended Cantonnet suggested one 
office visit weekly wnth a full hour of home w'ork daily Daily clinical 
work IS usually impossible because of limited facilities, but fewer than 
three visits weekly, when no home work can be gnen, is hardly adequate 
to constitute “ti aining ” 

No systematic studies of strabismic childien for comparison with 
normal children m motor skills, personality tiaits, intelligence, scholastic 
achievement oi social adjustment have been published Lippmann'** 
found no evidence of moie fiequent stammering or lefthandedness in 
strabismic childien, von Csapody-Mocsy show^ed that children having 
convergent strabismus had symptoms of rickets more frequently than a 
general group of the same population Dor suggested a possible rela- 
tion between vitamin A deficiency and the development of strabismus 

38 Cantonnet, A , and Filliozat, J Le strabisme, sa reeducation, Pans, 
Norbert Maloine, 1932 

39 Cantonnet, A , and Filliozat, J Strabismus Its Reeducation, translated 
by M Coque, Chicago, M Wiseman & Companj', 1934 

40 Dobson, M Binocular Vision and the Modern Treatment of Squint, 
New York, Oxford University Press, 1933 

41 Pugh, M A Squint Training, New York, Oxford University Press, 
1936 

42 Berens, C The Eye and Its Diseases, Philadelphia, W B Saunders 
Companjq 1936, p 908 
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when a hereditary predisposition exists Dull children aie fiequently 
poor subjects for orthoptic training, as their attention span is limited 
and their interest difficult to maintain Cantonnet,^" believing that the 
best results are to be expected from older children, accepted no patients 
under 7 years of age for orthoptic training Accurate results in the 
testing of visual acuity by means of illiterate charts can usually be 
obtained when a child is between 3 and 4 years of age, and tests of 
binocular vision can be tried before a child is 2 years of age, though 
satisfactory tests require sufficient vocabulary to name simple objects 
The age at which orthoptic training can be attempted depends on intel- 
lectual maturity and cooperation rather than on chronologic age 

Minimum orthoptic equipment should include a major amblyoscope 
with proper chaits for measuring deMations and grading binocular 
vision as well as for duction training, supplementary fusion tests, and 
materials for visual training The advantage of a majoi amblyoscope 
over the simple stereoscope lies m greater flexibility, easier control of 
macular fixation and greater convenience foi rapid and accurate testing 
of binocular vision In clinical work, additional equipment may be indi- 
cated, but the more complicated instruments employing moving targets 
have limited usefulness Unillummated stereoscopes and the simple 
amblyoscope are not readily employed to determine the type of projection 
used by the patient, since the examiner should have an unobstructed 
view of the subject’s eyes during tests The major amblyoscopes, like 
the simple stereoscope, contain convex spheres to give optical infinity at 
the distance chosen for the charts employed, prismatic effects are 
obtained by changing the actual position of the reflected images Accom- 
modation may be stimulated by the addition of conca\e spheres for 
near point tests or, in some instruments, by moving the charts closer to 
the eyes Accurately prepared charts are necessary for test purposes 
but appropriate slides for duction training can be cheaply constructed 
by mounting tissue pictures m standard slide glass covers or tracing 
crayon pictures on etched glass The angular size of the images can be 
determined b} the use of the propei formulas, standard chaits may be 
graded in angular size 

Complete records foi orthoptic training are essential and should 
include general examination and prehminar}’- treatment as well as accu- 
rate information concerning clinical visits and home work A con- 
venient record foim for clinical use which can be printed on one side 
of standard b} 11 inch (21 by 28 cm ) sheets, or on 5 by 8 inch 

(12 b} 20 cm ) record cards if both sides are used, is shown in the 
accompan) ing table 
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+ Near point of convergence 
t With correction 
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In pieliminary tieatment of heterophona and heteiotiopia, the sig- 
nificance of accurate correction of refractive enors cannot be overempha- 
sized Superficial reports of the “success” of orthoptic treatment 
fiequently fail to indicate the importance of proper optical correction in 
aiding the coordinate action of the eyes, and it is probable that m many 
cases the correct presciiption is of fai greater effective v^alue than 
orthoptic exercise The value of any method of visual reeducation or 
coordinate exercise applied before optical correction of refiactiv'^e errors 
has been used constantly foi a peiiod of several months is ceitainly open 
to question because spontaneous improvement in both acuity and coor- 
dination may occur without lecourse to special training No caiefiil 
study of the length of the peiiod dm mg which coirectmg lenses should 
be worn pievious to oithoptic tieatment has been made Guiboi and 
Bressler^^ suggested the wearing of the proper optical collection for 

48 Guibor, G P The Possibilities of Orthoptic Training, Am J Ophth 
17 835, 1934 

49 Bressler, J L Orthoptic Treatment of Strabismus, Illinois M J 
273, 1935 
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SIX months before orthoptic training Fuchs (Duane) pointed out that 
the wearing of coriectmg lenses does not gne an immediate effect 
“It usually takes some months for the full effect of the glasses to be 
secured ” Maddox stated “The correction of the refraction does not 
always cure an accommodative squint at once, but lessens it by degiees 
Parmaud recommended optical treatment for at least six months 
previous to other treatment Feldman accepted patients for orthoptic 
training after glasses have been worn six weeks with no improvement 
Cords m a statistical summary indicated that over 80 per cent of per- 
sons with convergent concomitant strabismus have hypermetropia, and 
since this defect cairies with it the necessity for excessive accommoda- 
tion, lenses which relieve this should certainly be worn before other 
treatment Guibor found that 23 6 per cent of 185 persons with con- 
vergent strabismus responded to correction of the lefractive erior alone 
Of a group of 377 persons with conveigent strabismus studied at the 
Manhattan Eye, Eai and Throat Hospital,^® 26 25 per cent responded to 
correction of refractive errors without other treatment 

Most authorities recommend for children the use of a 1 per cent 
solution of atropine two or three times daily for at least three days 
before retinoscopic examination For persons with strabismus, Thoring- 
ton ” recommended the daily use of atropine for two or three weeks , 
Howe stated that in the nonoperative treatment of strabismus accom- 
modation should be relaxed for months Paiinaud recommended the 
use of atropine for at least a week previous to tests , Javal °° used atro- 
pine twice daily for one week, with atropine and cocaine used three 
times, three hours before examination Cords recommended the use 

50 Fuchs, E Textbook of Ophthalmology, ed 8, translated by A Duane, 
Philadelphia, J B Lippincott Companj'-, 1924, p 335 

51 Maddox, 30 p 119 

52 Parmaud, H Traitement du strabisme. Bull et mem Soc frang d’opht, 
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53 Feldman, J B Orthoptic Treatment of Concomitant Squint, Arclt 
Ophth 13 419 (March) 1935 

54 Cords, R Die Physiologie der Augenbewegungen, in Schieck, F, and 
Bruckner, A Kurzes Handbuch der Ophthalmologie, Berlin, Julius Springer, 
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Am J Ophth 18 944, 1935 

56 Keil, F C Summary of Orthoptic Work at the Manhattan Eye, Ear and 
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of 2 or 3 drops of a 1 per cent solution of atropine for from three to 
eight days before refraction, pointing out that partial paialysis of the 
ciliary muscle leads to increased effort at accommodation and greater 
convergence when insufficient atropine is used Both Howe and 
Thoimgton emphasized that homatropine is unreliable and should not 
be used as a cycloplegic foi children or young adults having muscle 
imbalance 

Apparent increase in static hypermetropia shown on successive tests 
under a cycloplegic is probabl)^ to be accounted for b)'^ imperfect paralysis 
of the cihai}- muscle on preliminary retmoscopic examinations Both 
Brown and Vorisek®'* reported a slight average increase in hyper- 
metropia in children on successive tests There is generally assumed 
to be a tendenc)'- towaid decrease of the normal hypermetropia of chil- 
dren as the eyes develop When there has been prolonged and careful 
use of a cycloplegic, it is not usual to find increased hypermetropia on 
successive tests, though careless administration of drops by parents fre- 
quentl} lesults in inaccurate measurements, especially for young 
children 

Changes m refractive eiiors are to be expected after operations on 
the muscles Marshall made a systematic study of such changes and 
show'ed that they may occur in eyes not subjected to operation as well 
as in those operated on 

The question of the pioper piescription for the patient with muscle 
imbalance is one in which clinical experience and theoretic considera- 
tions are not always in agreement In general, convex lenses reduce 
convergent deviations in which there is an accommodative factor, while 
concave lenses "which increase accommodation for finite distances tend 
to increase conveigent, and reduce divergent, deviations On the other 
hand, as reported by Parinaud esotropia in myopic patients sometimes 
responds to optical correction, probably through a recession of the far 
point of accommodation and accompanying reduction in convergence, 
and occasionally divergent deviations in hypermetropic persons are 
reduced by the use of correcting lenses for the refractive error 

The appearance of the eyes in full cycloplegia is of considerable 
prognostic \alue, especially in cases of convergent strabismus If 

62 Howe,5S ^ol 1, p 169 

63 Brown, E V L Apparent Increase in Hyperopia up to the Age of 
Nine Years, Am J Ophth 19 1106, 1936 
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paralysis of accommodation results m orthophoria or diveigence, optical 
correction can be expected to be effective, provided the refractive error 
is hypeimetropic and convergent deviation is evident when the ciliary 
muscles are active Postcycloplegic acceptance by children is completely 
unreliable as an indication of the proper correction because of active 
accommodation Temporary use of atropine is sometimes necessary to 
reduce spasm of the ciliaiy muscle when full correction gives blurred 
vision for distance 

Sattler®" demonstrated the effectiveness of prolonged occlusion of 
the fixing eye in improving the acuity of the deviating eye in cases of 
monolateral stiabismus In 3 of 89 cases amblyopia of the covered 
eye resulted from this treatment, constituting a strong aigument for the 
existence of amblyopia ex anopsia Abraham distinguished congenital 
amblyopia from acquired amblyopia which may result fiom ref i active 
errors (usually astigmatism of over 2 diopters) or active suppression 
m cases of strabismus Smukler suggested that retinal hemorrhages 
at birth (found in 10 oi 15 per cent of the newborn) may cause ambly- 
opia and, subsequently, strabismus Hesse demonstiated that in a 
large percentage of cases there are changes in the amblyopic eye which 
account for its diminished vision Astigmatism, amsometi opia and high 
hypermetropia aie fiequently associated with amblyopia Peter 
expressed the belief that there may be visible pathologic changes in 
congenital amblyopia As pointed out by Parinaud,'^^ it is erroneous to 
assume that improved acuity increases the tendency toward fusion, but 
because monoculai suppression is readily maintained in the presence of 
unequal acuity, equalization of acuity through accurate optical correction 
and visual training is usually advocated as preliminary to orthoptic 
exercise Complete and constant occlusion of the fixing eye, with fre- 
quent and careful tests of acuity (using illiterate charts, even for adults) 
for both eyes, is accepted as the most effective method of treating 
amblyopia ex anopsia For children, such treatment should be delayed 
until the proper optical coirection has been worn for two or three 
months, since spontaneous recoveiy of normal acuity may occur A 4 
yeai old child who showed occasional convergent strabismus was found 
to have acuity of 6/10 m the right eye and 6/20 m the left eye two 
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weeks aftei the prescription of full hypermetropic correction (+ 6 00 
sphere for the right eye , +7 50 sphere for the left eye) There was 
gradual impiovement in acuity, without occlusion, two months later 
vision was 6/6 in the right eye and 6/10 in the left eye^® Pearson 
and Mayou found that it is difficult to cure amblyopia which has 
occurred before the second year when treatment is delayed until aftei 
the fifth year, Peter expressed the belief that amblyopia does not 
develop after the seventh yeai and that the best results m visual training 
can be expected before the seventh year 

The age, duration of the amblyopia, probable cause for the defect, 
muscle balance and future treatment should be considered when visual 
training is recommended by forced use of an amblyopic eye Young 
patients respond most successfully (under 6 or 7 years of age) , high 
refractive errors, corrected late in life, result in amblyopia which does 
not respond well to visual training, amblyopia in conjunction with hypei- 
phoria of 5 diopters or ovei usually responds poorly to visual training, 
improvement in acuity is often temporary when binocular vision is 
precluded by high deviations from normal muscle balance 

Complete occlusion of the fixing eye, which forces central fixation of 
the defective eye, results m the constant use of central vision m that eye 
There is no objective evidence that artificial stimulation by means of 
mechanical devices is more effective m improving visual acuity than 
constant use of the eye under ordinary conditions, when continuous 
stimulation and frequent changes m accommodation are piesent If 
central fixation of the deviating eye is not evident when the fixing eye 
IS covered, occlusion is ineffective m improving acuity The use of 
atropine in the fixing eye is effective in transferring fixation to the other 
eye only if the acuity of the poorer eye is not below 20/50 In cases of 
severe amblyopia, fixation is maintained by the better eye in spite of the 
paralyzed accommodation, so that this method can rarely be recom- 
mended in the treatment of amblyopia 

Orthoptic training should not be undertaken before the vision of the 
amblyopic eye has been brought to 20/70 or better When acuity is not 
over 20/100, complete macular suppression is easily established, and 
though fusion of large images is possible, stable binocular vision cannot 
be stimulated 

Alternate occlusion, suggested by Javal as a method of preventing 
the establishment of anomalous projection in cases of strabismus, has 
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been recommended by some clinicians Theoretically, if no simultaneous 
use of the eyes is permitted except during artificial bifoveal stimulation 
under controlled conditions, anomalous projection might be prevented 
or discouraged No extensile clinical studies of this method have been 
published, but Travers,^" who used alternate occlusion in 5 cases over a 
period averaging four and a half months, found it completely ineffective 
in the treatment of anomalous projection 

Occlusion in cases of stiabismus does not change the coordinate 
movements of the eyes , the covered eye assumes the position ordinarily 
characteristic of the deviating eye Prolonged occlusion in cases of 
heterotropia, which brings about equalization of acuity, may produce 
diplopia, which is considered an essential to the reestablishment of 
binocular vision Actually, such diplopia can usually be observed under 
test conditions long before acuity is equal in the two eyes, and unless 
the position of the eyes is such that bifoveal fixation under ordinary 
conditions (i e , without prism aids) is possible, observable diplopia is 
no indication that fusion ma)’’ be stimulated The difficulty in orienta- 
tion caused by constant diplopia brings about prompt return of suppres- 
sion for most persons Observant subjects having anomalous projection 
can sometimes recognize both foveal and peripheral images (monocular 
diplopia) under test conditions ; the images are unequal m clearness 
The following routine is suggested for rapid clinical testing of binoc- 
ular vision with a major amblyoscope The eyes should be allowed to 
lecover fully from the effects of cycloplegia before tests are carried out, 
in practice, though the patient’s correction may be placed on the instru- 
ment with the use of the proper correcting foimulas, preliminary tests 
should be made with the subject’s glasses on This is particularly tiue 
for young patients with hypermetropia who may show spasmodic con- 
vergence associated with the stimulation of accommodation resulting 
fioni removal of the optical correction The position of the subject 
should be relaxed and comfortable, Avith the instrument adjusted for 
vision 111 the primary field, since adduction and convergent deviation;, 
are gieatei in the lower field and abduction and divergent deviations are 
exaggerated in the upper field It is unnecessary to hold the head m 
position with the hand except when marked head tilt or severe amblyopia 
IS present An intelligent child learns to report not uhat he actually sees 
but what he believes he should see, so that extreme care is necessary to 
avoid suggestion which may falsify tests Control of illumination makes 
accurate checlang of the responses possible 

1 The instrument is adjusted to the proper height and interpupillary 
distance 
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2 Slides having small, centrally placed, dissimilar images are 
inserted, and the following tests are carried out 

(o) Monoculai fixation is tested by presenting the images separately 
to each eye, noting the angle gamma (or alpha) as positive or negative 
(In normal and hypermetropic eyes the angle between the optic axis 
and the visual axis at the nodal point of the eye is usually positive, the 
light reflex lying to the nasal side of the apex of the cornea and giving 
rise to appaient divergence, in myopic eyes the angle gamma may be 
zero or negative, in which case the light reflex lies temporal to the 
corneal apex and gives apparent convergence With appropriate slides, 
the size of the angle may be estimated in degrees ) 

(&) On testing monocular motility any limitation of motion in the 
lateral fields is noted 

(c) The objective deviation is measured by alternate presentation of 
the images, prismatic correction being added by adjusting the images to 
neutralize lateral and vertical movements (In cases of concomitant 
strabismus the primary deviation, measured with the fixing eye in the 
primal y position, is equal to the secondaiy deviation, measured with the 
deviating eye in the primary position ) If foveal fixation is not present, 
objective measurements must be made by adjusting the corneal reflexes 

(d) The subjective deviation is measured by noting the prismatic 
correction necessary for superposition of small, unlike images (When 
there is normal projection, subjective and objective measuiements aie 
equivalent, extinguishing either image after subjective superposition 
does not result m movement of the opposite eye When there is 
anomalous projection, the subjective deviation is less than the objective 
deviation Paradoxic diplopia is reported with the prism which corrects 
the deviation objectively, superposition is attempted by decreasing the 
piismatic correction, which makes the images appear to approach 
Actual superposition is frequently impossible, one image disappearing 
only to reappear on the opposite side of the other image The presence 
of anomalous projection is substantiated, first, if one image is reported 
to be less clear than when it is seen monocularly, second, if the coineal 
reflex of one eye is seen to he in a peripheral position not compatible 
with central fixation, and third, if repeated tests indicate unstable 
binocular vision, with variability in the prismatic correction required 
for superposition ) 

3 Slides having similar images, with cues to indicate binocular fixa- 
tion and fusion, are inserted, and the following tests are carried out 

(o) Abduction is tested by adding prisms base in or reducing prisms 
base out until diplopia is reported or until one image is suppressed 
(Abduction measured in this way, on a major amblyoscope, is usually 
higher than that measured by loose prism methods ) 
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(b) Adduction is tested by adding prisms base out or i educing 
prisms base in until diplopia is reported or until one image is suppressed 
(When subjective reports are unreliable, amplitude of fusion can be 
estimated by noting the points at which binocular fixation is replaced 
by alternation or monocular fixation ) Convergence micropsia, the 
apparent decrease in the size of the fused images as prisms base out 
are added, is frequently reported spontaneously and is a supplemental y 
indication of fusion, since when binocular fixation is lost the images 
appear larger 

(c) Supraduction or subduction is tested by adding prisms base up 
or base down , cycloduction measurements probabl} have no validity, as 
it has been shown by Beasley and Peckham that torsional movements 
are not made undei such conditions 

4 Slides for testing stereopsis (dispaiate images) aie inserted next 

(a) Gross stereopsis is tested by ascertaining the depth relation 
apparent on slides having high binocular disparity, similar parts of the 
images being widely sepaiated when the slides are held together Stere- 
opsis IS defective if dispaiate parts of the images appear displaced to 
one side (i e , if a ball which should be centered in a ring is displaced 
to one side) Such displacement is usually obseived when the acuity of 
one eye is much bettei than that of the other eye 

(b) Fine stereopsis is tested by using graded slides with progressive 
1 eduction in the dispaiity of the paired images 

The same tests may be repeated for the neai point by adding appro- 
priate concave lenses to stimulate accommodation or by moving the 
images closer to the eyes Since the optical efiect of concave lenses 
decreases when they aie moved from the eyes, the lenses employed must 
be selected accordingly With accommodation for the reading distance 
(33 cm), the person with an intei pupillary distance of 60 mm must 
converge about 18 prism diopters Prism tolerance for near vision 
should be measured from this point and recorded as prism tolerance for 
base in or base out with accommodation 

An attempt to define “normal” ductions is complicated by the high 
individual variations among those having no symptoms of muscle imbal- 
ance and by the fact that measurements of duction power vary with 
age, fatigue, practice and psychologic factors Moi cover, the method 
employed influences the absolute measurements The ratio of adduction 
to abduction has been regarded as of greater clinical significance than 
the absolute values of positive or negative comergence It is usuallv 
stated that adduction vith distance fixation should be from two to four 
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times abduction to assure comfortable convergence reserve Howe, 
pointing out that interrupted increases in prismatic addition give lower 
measurements than continuous increases, recommended what he called 
the minimum method of measuring ductions by beginning with a prism 
too great to be overcome This method was officially adopted by the 
American Medical Association in 1907, but is seldom employed Maxi- 
mum adduction cannot be accurately determined because it is easily 
increased by practice The published statistical studies of average duc- 
tion power show great variability In 1927 Berens, Losey and Hardy 
published average values for adduction and abduction for distance and 
near fixation for 218 young men having normal acuity and no ocular 
symptoms and for 104 patients selected as having normal muscle balance 
All were measured by loose prisms, presented in racks, from low to high 

Distance Fixation Near Fixation 

Adduction 9 to 45D , average, 19D Adduction IS to 70D , average, 41D 

Abduction 5 to 15D , average, 7D Abduction 14 to 38D , average, 19D 

For rapid indication of fusion at distance or at the near point 
Worth’s four dot test is a convenient supplementary method Four 
illuminated circles, a white and a red circle and two green circles, are 
observed through red and green complementary filters A subjective 
report of four lights indicates fusion, two or three, suppression, and 
five, diplopia (If this test is prepared by the examiner, care must be 
used to secure strictly complementary filters, without which the test 
is invalid ) 

The clinical training of binocular coordination implies the stimula 
tion of normal projection, the training of adequate fusion amplitude and 
the encouragement of stereopsis 

It has been assumed that anomalous projection, in which bimaculai 
stimulation gives diplopia, is an acquired perceptual system and that 
normal projection can be reestablished by the use of appropriate orthop- 
tic methods This technic has been described in detail by Pugh,®® Lyle 
and Jackson ®” and Travers ®® To review briefly, two methods may be 
described 

1 Simultaneous stimulation of the two macular regions at the objec- 
tive angle of deviation, with repeated lateral movements of the image 

81 Taylor, E A Controlled Reading, Chicago, Chicago University Press, 
1937, p 246 (footnote) 

82 Howe,®® vol 1, p 299 

83 Wells,s7 p 25 

84 Worth Dot test (modified for near fixation), Clairmont Nichols Company, 
New York 

85 Lyle and Jackson,2i p 37 

86 Pughj^i p 61 

87 Lyle and Jackson,®^ p 58 

88 Travers,®® p 68 
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2 Alternate presentation of images at the objective angle of devia- 
tion by manual or mechanical control of illumination 

The infrequent success of orthoptic treatment in the correction of 
anomalous projection may be accounted foi by the fact that even pio- 
longed bimacular stimulation under highly artificial conditions cannot 
bring about a stable projection s}stem unless the ej-es aie m a position 
which makes constant bifoveal fixation possible Ti avers®® found that 
successful treatment of anomalous projection b) orthoptic methods is 
so raie that it cannot be legitimately advocated m any case, since no 
treatment which did not include operation had any beneficial effect on 
patients with this type of projection Lyle and Jackson®® are moie 
optimistic with legard to the use of orthoptic training in such cases, 
stating that in a favoiable case projection becomes “tiue” m twelve 
training periods Nevertheless, in their lecords of 24 cases of mono- 
lateral convergent stiabismus in which the treatment did not include 
surgical measuies, an average of eighteen periods was lequiied to obtain 
“normal correspondence,” and only 50 per cent of the patients showed 
single binocular vision at the end of training (after six to ninety 
periods) Pugh ®^ did not state how long training should be continued 
in cases of anomalous projection, but she pointed out that the first 
method, mentioned previously, “takes a long time to obtain a favorable 
lesult, too long for the perseverance of the average patient” In regard 
to the second method, with alternate presentation of images at the 
late of fiom one to twenty per second, Pugh stated that the patient 
“soon accepts the images bmocularly in their correct relationship and 
sees one composite image all the time ” Nevertheless, in evaluating the 
results of tieatment by orthoptic training, Pugh excluded all cases of 
anomalous projection (50 pei cent of the cases) ®® 

Authorities aie not in agieement conceimng the \alue of oithoptic 
training in conjunction with surgical treatment Unfortunately, it is not 
possible to isolate the specific contribution of orthoptic training toward 
the letiiin of binocular vision in such cases, since binocular vision 
may be reestablished spontaneously aftei operation Biessler®® reported 
moie fa^olable lesults in a gioup of 36 cases in which both preoperative 
and postopeiative oithoptic tiaimng was used than in 150 cases in %%hich 
operation alone was empIo}ed His results, given in percentages, may 
be misleading because of the fact that the gioups compaied are not 

89 Tra\crs,-s p 77 

90 Lyle and Jackson, p 97 

91 Pugh,‘5i pp 62 and 85 

92 Pugli,'*^ p 85 

93 Bresskr, J L Treatment of Strabismus Influence of Orthoptic Train- 
ing on the Results of Operation, Arch Ophth 16 433 (Sept ) 1936 
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equivalent Berens, Payne and Kern,®'^ in a study of orthoptic training 
and surgical treatment in cases of hypeiphona and hypertropia asso- 
ciated with lateial deviations, showed that prolonged periods of pre- 
operative and postoperative training, possible for patients in private 
practice, apparently contribute to more satisfactory binocular vision 
They aie of the opinion that anomalous projection, uncorrected pre- 
operatively, may cause the postoperative recui i ence of the same deviation 
They leported, however, that placing the eyes in approximate parallelism 
by means of surgical methods resulted in an increase of 40 per cent in 
the number of patients who could fuse Hicks and Hosford reported 
spontaneous postopei ative fusion in 18 of 24 cases in which no orthoptic 
training was used Travers stated “The idea that an abnormal cor- 
respondence will forcibly deviate the eyes after operation into their old 
position IS also probably without justification ” 

If normal projection is present and fusion can be elicited on bin- 
ocular instruments with or without piismatic aids, increased amplitude 
of fusion through training of adduction and abduction may be brought 
about by practice Paired similar images with binocular cues should 
be used, and the patient must be taught to observe diplopia or sup- 
pression when binocular fixation is lost It has been assumed, without 
adequate theoretic basis or controlled research, that practice in adduction 
will lessen exophonc deviations, while practice in abduction will lessen 
esophoric deviations It is well established that voluntary control of 
adduction can be assisted by exercises with base-out prisms, and symp- 
tomatic relief in convergence insufficiency may be reported when adduc- 
tion reserve is high, as indicated by Lyle and Jackson,®’' Berens and 
Stutterheim ®® Berens suggested that tolerance to a base-out prism of 
75 prism diopters for both distance and the near point should be attained 
by home exercise with loose prisms Such exercise often causes 
esophoria, which, according to Berens,®^ does not produce symptoms 
In divergence excess (in which the deviation on dissociation tests is 
greater for distance than for the near point), adduction, both at the far 
and at the near point, can sometimes be stimulated, and voluntary 
control of binocular fixation can occasionally be established, but the 
deviation will remain unchanged with dissociation tests or when the 

94 Berens, C , Payne, B F, and Kern, D Orthoptic Training and Surgery 
in Hyperphoria and Hypertropia Combined with Lateral Deviations, Am J Ophth 
18 522, 1935 

95 Hicks, A M , and Hosford, G N Orthoptic Treatment of Squint, Arch 
Ophth 13 1026 (June) 1935 

96 Travers,-® p 86 

97 Lyle and Jackson , 21 p 153 

98 Stutterheim, N A Eyestrain and Convergence, London, H K Lewis 
&. Co, Inc, 1937 
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eyes are at lest In such cases it ma)^ be necessary to make use of 
accommodative convergence beginning adduction at the near point, 
in high divergence excess it is not al\va)’’S possible to establish any 
binocular vision for distance Since the normal tendency toward diver- 
gent position of the eyes during growth prevents the spontaneous cure 
of dn^ergence excess, early operation is sometimes to be recommended 
to prevent a cosmetic defect and to avoid the additional convergence 
insufficiency which may occur Abduction, or tolerance to base-in 
prisms, is involuntary and must be stimulated reflexly through the 
lelaxation of convergence Javal expressed the belief that strong 
adduction under voluntary control must be learned before abduction 
can be accomplished through the relaxation of convergence Abduction 
IS usually undertaken with accommodation relaxed (i e , with distance 
fixation), but Pugh^°° reported more favorable results when accom- 
modation, without convergence, is stimulated by placing the images 
close to the eyes, without additional base-out prisms (possible on the 
orthoptoscope or the stereoscope) Tait,^°^ who used controlled exer- 
cise with base-in prisms for 4 normal subjects, demonstrated that such 
exercise seived to increase adduction power and to decrease exophoria 
It IS evident that since fatigue and other factors may be of considerable 
significance in duction training, further research rather than haphazard 
clinical work should be undertaken 

Careful tests of muscle balance may disclose esophoiia for distance 
and exophoria for the near point or, particularly m cases of post- 
opeiatne convergent concomitant strabismus, exophoria for distance 
and esophona for the near point It is probable that m such cases 
duction training should include practice Avith base-in and base-out 
pi isms Temporary esophona for distance is frequent after extensive 
close woik, even when there is marked exophoria at the near point 
Persons who show exophoria at the near point, combined with esophona 
for distance and low adduction, may overcompensate for a primary 
exophonc deviation, and both Wells and Lyle and Jackson advo- 
cate exercise with base-out prisms for such persons 

Within nariow limits, it may be possible to tram a hypeimetiopic 
pel son to accommodate without excessive convergence, but such exer- 
cise does not usually result m any permanent benefit, since persons 
predisposed to conveigent deviations cannot accommodate sufficientlv 

99 Ja\al,3c p m 

100 Pugh.^i p 54 

101 Tait, W J Further Studies of the Fusional Con\ergence Amplitude, 
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for clear vision without stimulation of conveigence It is obvious that 
young hypermetropic persons whose eyes aie orthophoric with coi- 
leaction, with stable fusion at both the near point and at distance, 
should not be subjected to piolonged orthoptic training in an effort to 
establish the same coordination without coriection of the lefractive 
eiror Parents are sometimes under the impression that exeicise will 
make possible the discaidmg of children’s glasses, but since this is larely 
indicated, they should be correctly mfoimed 

There is little basis foi the assumption that stereopsis can be “taught” 
by orthoptic methods Moreovei, it is eironeous to assume that stereo- 
scopic perception has a direct influence on muscle balance Patients 
for instance, who show periodic exotropia may demonstiate perfect 
steieoscopic perception undei test conditions, and yet they do not 
employ binocular vision at all times In fact, it is doubtful if even 
normal persons make use of steieoscopic vision constantly Unless 
the conditions requisite to stereopsis are fulfilled — approximately equal 
acuity in the two eyes, bifoveal fixation, etc — stereoscopic depth cannot 
be observed Stereoscopic charts may be used in training ductions, and 
the subject may be encouraged to observe the depth relation mediated 
by binocular disparit}-, but “mental effoit” cannot establish stereopsis 
Postoperative duction training does not differ essentially fiom 
preoperative training and can be undertaken as soon as healing has 
occurred Passive tests of binoculai vision and ocular position may be 
carried out shortly after operation, caie being taken not to ^distuib the 
stitches by extreme movements Changes in optical correction aie fie- 
quently indicated postoperatively, and the influence of the correction 
on ocular position may be measured on a major amblyoscope Trial 
lenses should be worn fifteen minutes before such tests 

Home exercise as a supplement to clinical training is frequently 
advocated, but most authorities do not report successful lesults, since 
even with competent instiuction the exercises are seldom earned out 
regularly It should be emphasized that home exercises based on pi ism 
technic or the use of a stereoscope can be attempted only when fusion 
with normal projection can be elicited on clinical tests Accurate pre- 
liminary diagnosis of binocular vision is therefore necessaiy Explicit 
directions, which must be modified to suit the individual patient, with 
an explanation of the purpose of the exercises, should be given The 
following outline suggests instructions foi simple home exeicises 

1 Simple convergence exercises to stimulate convergence with 
accommodation, indicated in convergence insufficiency or in divergence 
excess to prevent secondarj conveigence insufficiency (These exer- 
cises are not indicated if conveigence cannot be elicited on repeated 
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tiials ) Conveigence exeicises aie used to help sustain normal coordi- 
nation when one eye has a tendency to turn out The instructions 
follow 

Use a black vertical line, a vertical row of letters or, for children, small tO}s 
or tiny pictures Hold the object at arm’s length, slightly below the level of 
the eyes, watch it closely wnth both e 3 es as it is moved slowdy tow'ard the nose. 
When the object appears double, or w'hen one e}e moves away from the nose, 
repeat the test, starting with the object at arm’s length Be sure that both eyes are 
focused on the obj ect ( They should be seen to move toward the nose ) Mo\ e 
the object slowdy Repeat times periods daily 

(Foi children, ten repetitions three times daily may be recom- 
mended, foi adults, three five minute periods Presbyopic patients 
seldom attain any symptomatic relief from such exercise ) 

2 Piism convergence exercises to stimulate convergence, with oi 
without accommodation, indicated in convergence insufficiency, divei- 
gence excess or esophoria if adduction is low The instructions follow 

Obtain prisms no and a red glass filter from an optician for temporary 

use Arrange a light (IS watt frosted bulb, flash light or candle) which can 
be observed from a distance of 20 feet (609 cm ) Place a prism base out (the 
thick side toward the temple) and a red glass before either eye If two lights 
are seen, make an effort to bring the lights together by turning the e>es tow'ard 
the nose (possible by looking momentarih' tow'ard a near object with the prism 
m position) After fusion is obtained, so that a single light is seen through the 

prism, count fi\e slow'ly, remove the prism and repeat Practice minutes 

times daily Increase to no prism 

(Thiee five minute periods daily may be recommended Exercise 
should begin with the highest prism easily oveicome on clinical tests 
and inci eased w'eekly until 40 diopters or more can be overcome If the 
use of a red glass prevents fusion, tests may be earned out without 
the filtei Monocular fixation is evident when a cover placed quickl} 
before the fixing eye causes imvard movement of the opposite eye ) 

3 Stereoscopic duction exercises to increase fusion amplitudes and 
to dissociate accommodation and convergence, indicated m exophoria or 
esophoria wdien fusion can be elicited with normal projection and 
w'lthout high pi ism coriection The instructions for these exercises 
follow' 

Obtain from an optician a stand stereoscope and set of dnided stereoscopic 
charts 

Adduction A (a) Adjust the stereoscope for distance, placing the lenses 
inches from the chart holder 

(b) Find the position in which fusion is attained b\ superposition of unlike 
images (pictures in which the two images ha^e no similar parts) 

(c) Sub'^titutc similar paired charts, placing them in the position found in 2, 
be sure the images are fused bj looking for all the objects in the picture 
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(d) Move one or both charts toward the center of the chart holder until two 
pictures are seen or until some part of the fused picture disappears Keep a 
record to show how close together the charts can be moved without losing fusion 
Practice from ten to fifteen minutes daily 

Adduction B (a) Adjust the stereoscope for near fixation by placing the 
lenses inches from the chart holder 

(6) Fuse the divided charts, leaving them as close together as possible, then 
move the stereoscope from the cards until fusion is lost Practice from five to 
ten minutes daily 

Abduction A Instructions (a, b and c are the same as given for Adduc- 
tion A) 

(d) Move one or both charts away from the center of the chart holder until 
two pictures are seen or until some object in the fused picture disappears Prac- 
tice from ten to fifteen minutes daily 

Abduction B (a) Adjust the stereoscope for distance by placing the lenses 
inches from the chart holder 

(b) Fuse the divided charts, leaving them as far apart as possible, then 
move the stereoscope closer to the charts until fusion is lost Practice from five 
to ten minutes daily 

The foregoing exercises are simplified if a stereoscope having a 
calibrated shaft is used Otherwise, the positions for distance and for 
near fixation must be calculated by finding the first focal plane (“optical 
infinity”), which is determined by the strength of the decentered convex 
spheres in a lenticular stereoscope 

Intelligent cooperation on the part of those responsible for the home 
care of strabismic children is essential and can be secured by giving 
information to the parents concerning the purpose and sequence of 
therapeutic measures Parents are chiefly concerned with the child's 
appearance, and it is necessary to emphasize that restoration of bin- 
ocular vision may contribute to the maintenance of normal ocular 
position In clinical work at the Manhattan Eye, Ear and Throat Hos- 
pital, a booklet, “Helping Children See Straight,” prepared to answer 
parents’ questions, has been found useful 

SUMMARY 

Binocular vision, of relatively recent development in the evolutionary 
scale, IS based on complex neurologic relations whicli are not completely 
understood Although the essentials for binocular vision can be isolated, 
the exact basis for the production and maintenance of fusion remains 
in the realm of theory Clinical analysis of the anomalies of binocular 
vision which are associated with imbalance of the ocular muscles fre- 
quently reveals significant functional changes, including defects of the 
visual field (suppression scotomas), amblyopia ex anopsia and anoma- 

104 Shaad, D J Helping Children See Straight For Parents, New York, 
The Manhattan Eye, Ear and Throat Hospital, 1937 
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lous projection Orthoptic procedure implies the application of measures 
designed to correct these defects and to promote normal coordination 
of the ocular muscles through the training of fusional ductions If such 
treatment is to be established as a routine therapeutic measure m the 
treatment of strabismus, the value of its contribution depends on the 
proper testing of binocular vision, adequate records and careful control 
of other factors, such as correction of refractive errors, which form a 
part of the general treatment Since clinical studies are frequently 
incomplete and confined to selected cases, the lole of orthoptic methods 
in the restoration o^ normal binocular vision cannot be accurately out- 
lined without further research 



Correspondence 


SIMPLIFICATION OF THE O’CONNOR 
CINCH OPERATION 

To the Editoi — I read with deep interest in the August issue of 
the Archives, page 315, Dr O’Connor’s comment on my article entitled 
“Simplification of the O’Connor Cinch Operation,” published in the 
June issue 

Dr O’Connoi stated that I have “fallen into the common error” that 
he (Dr O’Connor) always divides the tendon into four strips I know 
that he does not alwa3^s divide the tendon into four strips However, 
I invariably do for the type of case mentioned m my article, and for 
the following leasons 

1 To remove the danger of tearing a strip of tendon When the 
tendon is divided into more than four strips — Dr O’Connor even 
suggests up to twelve strips in some cases — one of these delicate thin 
strips (often 1 mm or less wide) is occasionally torn when the strip 
IS pulled aside for looping, no matter how gently the nariow strip is 
handled This is most likely to happen in operations on children, the 
muscle being often attenuated or the field of operation limited Other 
surgeons have called attention to this danger (Berens, C The Eye and 
Its Diseases, Philadelphia, W B Saunders Company, 1936, p 1150) 

2 As Dr O’Connoi has himself stated, "Width of tendon strip 
The more tissue m each, the greater the shortening ” (The Cinch 
Shortening Loop in Surgery of the Extia-Ocular Muscles, West J 
Swg 39 670 [Sept] 1931) 

If Dr O’Connor had read my aiticle carefully, he would have noted 
that I made not the slightest reference to the use of the separators or to 
the number of strips into which the tendon is to be divided in the 
correction of vertical deviations 

I stated that it was my practice m all cases of divergent squint and 
properly selected cases of convergent squint of moderate degree to 
divide the tendon and muscle into three or four strips, using the 
separators The advantages of this proceduie are as follows 

1 A good view of the operative field is presented 

2 Less manipulation and less risk of tearing the strips are involved, 
as the strips do not have to be pulled aside to loop them 

3 The operative procedure is greatly facilitated and shortened 

The results have been uniformly gratifying in the type of case in 

which I suggested that my procedure be used 

M E Smukler, M D , Philadelphia 

A NEW MODEL GONIOSCOPE 

To the Editor — In the report on a new model gonioscope in the 
June 1938 issue of the Archives (page 983) no mention was made of 
the portable gonioscope previously used and exhibited by Dr Otto 
Barkan No reference vas made to his article in the December 19j/ 
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issue of the Ameucan Joitmal of Ophthalmology (page 1237) for the 
reason that the article b}^ Mr Goebel and me was written before that 
date The fact that he had exhibited his instrument befoie the American 
Academy of Ophthalmolog)^ and Otolaryngology and elsewhere and his 
paper in the 1936 Tjansachons of the Academy of Ophthalmology and 
Otolaryngology were inadvertently overlooked The stand described m 
our paper is similai to Dr Barkan’s, and he pioperl} deserves full 
credit for it However, I believe that the mam features of our instru- 


ment, namely, the lighting arrangement, inverted suspension to allow 
free examination of the angle m its entire circumference and centered 
pivot to keep the instrument in focus as various segments of the angle 
are explored, are both new and definite improvements There was no 
intention of taking any credit for the stand away from Di Barkan, and I 
hope that this lettei amU coriect any such impression that may have 


been given 


John M McLean, AI D , Baltimore 



News and Notes 


PERSONAL 

Notice has been received of the death of Mr Jujiro Komoto, honor- 
able professor of the Tokyo Imperial University Professor Komoto 
was born on Aug 16, 1859, in Hyogo-ken After graduation from the 
Tokyo Foreign Languages School and the Department of Medicine of 
Tokyo University in 1883, he was sent abroad % his government, where 
he continued his studies m Germany and Austria from 1885 to 1889 On 
his return from study abroad he was appointed professor of the College 
of Medicine of Imperial University, Tokyo, in June 1889 and was 
simultaneously appointed to the chair of ophthalmology in the same 
college The former College of Medicine became the Faculty of Medi- 
cine in 1915, and Professor Komoto was appointed (in succession) 
again as professor of ophthalmology Almost all of his important publi- 
cations were in Japanese He died on April 4, 1938, at the age of 79, 
after a long and painful illness 

SOCIETY NEWS 

Journal of Social Ophthalmology. — ^The International Association 
for the Prevention of Blindness, is publishing a new organ, the Journal 
of Social Ophthalmology, for the purpose of keeping before the minds 
of social workers and health officials the importance of the health of 
the eye and the economic disability that arises from blindness It is 
not a clinical journal The* first number is printed in English and 
French in parallel columns As occasion suggests, other languages may 
be employed The journal is sent free to subscribers to the association, 
66, Boulevard Saint-Michel, Pans 

GENERAL NEWS 

Exhibition at the Royal Eye Hospital — ^An exhibition dealing with 
the prevention of industrial injuries to the eyes was opened at the Royal 
Eye Hospital (Royal South London Ophthalmic Hospital, Inc ) on 
June 22 by the Earl of Athlone, K G Addresses were made at the 
opening of the exhibition by the chairman of the hospital, Mr L 
Vernon Cargill, F R C S , the Earl of Athlone and Mr J Minton, 
F R C S , medical representative of the Industrial Eye Injuries 
Committee 

The exhibition included a display of different types of goggles for 
such occupations as grinding, welding and riveting and metal-sputtered 
goggles, glare and dust proof, which are used by pilots of the Royal Air 
Force and Imperial Airways A film was shown at the opening of the 
exhibition illustrating the protection of eyes in industry It showed a 
workman suffering from an ocular injury received because he was not 
wearing his goggles or using a safety screen Men working in factories 
doing various types of engineering work were shown using the neces- 
sary safety appliances 
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Other demonstrations included one of oxyacetylene welding and 
electric welding by workmen wearing goggles and protective screens 
Large photographs around the walls showed other workers either using 
01 neglecting to use protective appliances 

A committee has been formed by the hospital to further the object 
of making employers conscious of the necessity of safety measures, 
and, a matter of perhaps equal importance, of combating prejudice or 
negligence among workmen whom the appliances are intended to pro- 
tect Part of the exhibition is to remain in the casualty depaitment of 
the hospital as a permanent museum It will thus come to the notice 
of the 7,000 workmen who are treated at the hospital every year for 
ocular injuries, man}'’ of them serious 


CORRECTION 

In the abstract of the report by Dr I S Tassman entitled “The Use of 
Parednne in Cycloplegia,” which appeared in the proceedings of the College of 
Physicians of Philadelphia, Section on Ophthalmology for March 17, 1938, in 
the July issue of the Archives (20 156, 1938), the second sentence in the fifth 
paragraph should read 

“After experimenting with solutions of different strengths, it was found that 
a 4 per cent solution of homatropine bydrobromide followed in three minutes by 
1 drop of a 1 per cent solution of parednne hydrobromide produced satisfactory 
results ” 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Congenital Anomalies 

COLOBOMATA OF THE OPTIC NeRVE SheATH IN RatS J V V NlCH- 
OLLS and K Tansley, But J Ophth 22: 165 (March) 1938 

This study is based on the results of examination of histologic sec- 
tions of the eyes of 10 rats There were ectasia of the retina passing 
between the edge of the lamina cnbrosa and the sclera into the optic 
nerve sheath The essential feature in this series was poor development 
of the lamina cnbrosa There is some difficulty in evaluating the rela- 
tion of the ectasia to the weakness of the lamina cnbrosa Whether 
the ectasia follows the collapse of the lamina or both conditions are 
part of the same process is difficult to determine The second view is 
supported by Kayanaga According to him, there is an abnormality 
m the condensation of the mesodeim about the neck of the primary 
optic vesicle, so that small pouches of neural ectoderm are nipped off 
about the future nerve head Because of, or along with this, there is 
poor development of the lamina cnbiosa This explains how in some 
of the authors’ cases the ectasia completely surrounded the optic neive 
within Its sheath, a previously undescnbed condition 

W Zentmayer 


Experimental Pathology 

The Galactose Cataract Clinical Observations T Sasaki, 
Arch f Ophth 138. 351 (Feb) 1938 

Sasaki made thorough clinical (including use of the slit lamp) studies 
of the ocular changes which occurred in young rats kept on a diet con- 
sisting of 50 per cent of galactose The observations of Mitchell, Dodge, 
Yudkin and Arnold with regard to galactose cataract were confirmed 
The galactose cataracts were found to have a characteristic clinical 
picture and to take a regular course The first opacities developed m 
from three to seven days after the diet was started, these opacities 
were situated around the sutuies and were subsequently covered by 
subcapsular radial (spokes and water clefts) opacities The cataiacts 
became complete within from twenty-two to twenty-eight days 

P C Kroneeld 

The Property of Galactose Cataracts to Protect Vitamin C 
FROM Oxidation T Sasaki, Arch f Ophth 138 380 (Feb ) 
1938 

The cataractous lenses of rats fed a diet consisting of 50 per cent 
of galactose protect (in m vitro experiments) vitamin C from oxidation 
This property of galactose may be due to the diffusion of a reducing 
substance (glutathione^) out of the lens into the surrounding solution, 
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which contains vitamin C The increased permeabiht) of the capsule 
of a galactose cataract would facilitate this diffusion 

P C Kronfeld 


General Diseases 

Ocular Leprosy Report or Twenty-Two Cases Villard. 
Bouniol, Viallefont and Frientes, Bull Soc d’opht de Pans, 
July 1937. p 348 

Of 31 lepers examined in a colony at Valbonne, 22 presented ocular 
lesions A short resume of the ocular changes noted in each patient is 
given The authois comment on the frequency and the giavity of ocular 
complications in cases of leprosy , on the fact that so many of the patients 
had contracted leprosy in France, and on the uncharacteiistic nature of 
the oculai lesions as compared to those associated with tuberculosis 
Except for a type of iritis wnth small wdiite grams formed on the collar- 
ette of the ins, no characteristic sign of leprosy w^as noted Scleral and 
episcleral lesions w^ere not abundant m this gioup Opeiative procedures 
weie seldom used in the treatment of ocular leprosy, but of those 
necessaiy, iridectoni}^ was most often required The authors feel that 
complications from lepiosy and tubeiculosis are comparable in i elation 

to involvement of the eyes , 

L L Mayer 


General Pathology 

Further Contribution to the Knowledge of Gunn's Sign L 
Sallmann, Arch f Ophth 138:412 (Feb) 1938 

A man aged 77 suffered from a decompensated hypertensive caidio- 
vascular disease with arteriosclerosis and arterioloscleiosis Ophthalmo- 
scopic examination levealed nairow and straight retinal arteiies wnth 
exaggeiated reflex stripes and delicate white sheaths Nicking of the 
veins w'as piesent at seveial places Pathologic examination of these 
places ie\ealed as cause of the nicking a definite thickening of the 
adventitia of both vessels at the place of the ciossing Nicking of the 
veins, 01 Gunn’s sign, is, theiefore, a sign of localized vasculai sclerosis 
and not of displacement of the vein by the rigid aiteiy 

P C Kronfeld 


Lens 

Arrest of Nutritional Cataract b\ Use of Riboflavin P L Day 
W T Darb\ and K W Cosgrove, J Nutrition 15:83 (TaiO 
1938 ^ 

Da} and his associates ga^e young albino rats a diet deficient in 
riboflaMii and examined their e}es at frequent intervals w'lth the ophthal- 
moscope Of 16 control animals reccning the deficient diet without 
supplement, cataract de\ eloped in 1 3 in an average of fift} -tw'o da} s The 
cataract proceeded to maturit} in 12 of these rats in an a\erage of sixt}- 
sc\cn da\s The a\erage time of surcual was sec ent\ -Ttour davs 
When earl} cataractous changes were ecident, 25 rats were* gnen intra- 
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muscular injections of iiboflavin m doses of 120 micrograms twice a 
week The animals rapidly increased in weight, new haii appeared on 
those rats with alopecia, and keratitis cleared up slowly In 11 of these 
rats cataract was ariested in both eyes In each of 6 other lats the 
cataract pioceeded to maturity in one eye, but its progress was definitely 
arrested in the other eye The cataract proceeded to maturity in both 
eyes in 2 rats Six rats were found to have deal lenses m both eyes 
after the keiatitis cleared It is thus apparent that the pi ogress of the 
development of cataract was arrested by the administration of riboflavin 
in 17 of 19 animals exhibiting cataiact These data furnished additional 
evidence that iiboflavin is the cataract-preventive vitamin 

JAMA (W Zentmayer) 


Exfoliation of the Lens Capsule in Glaucoma A Garrow, Bnt 
J Ophth 22:214 (April) 1938 

Garrow gives a brief review of the literature on exfoliation of the 
capsule of the lens m cases of glaucoma, describes the several types of 
exfoliation which have been observed and gives a detailed description 
of his own cases with line drawings of the appearance m each case 

He gives the following summary 

Fifty-one glaucomatous patients were examined for exfoliation of 
the capsule This condition was found in 8 Two of these patients had a 
congestive attack when they first came undei observation 

No recoid was kept of the number of nonglaucomatous patients 
examined with the slit lamp during this investigation, but exfoliation of 
the capsule "was found only twice in such patients 

The article contains several plates ,,, ^ 

^ W Zentmayer 


Technic of Total Extraction of Cataract with Forceps R 
DE Saint-Martin, Ann d’ocul 174 750 (Nov ) 1937 

The April 1937 issue of the Annales df ocuhstiqMe contains an interest- 
ing article by Dr Porte, of Geneva, on the mtracapsular extraction of 
cataract In this article he disapproves of the technic of extraction with 
forceps, which today is considered classic and is known under the names 
of the technic of Stanculeanu, Knapp, Torok and Elschnig Elschnig 
renamed this technic the “Hungarian method ” 

The author of the present article accepts the superiority of this 
method without discussion He gives his reasons why he considers the 
conclusions of Dr Porte unreliable and liable to mislead operators who 
are not too familiar with surgical work on the lens and consequently 
should not undertake this type of operation g McKee 


Lids 

Staphylococcic Septicemia Following a Suppurating 

Cyst Report of a Case R Gozberk, Ann d’ocul 175. 15^ 
(Feb) 1938 

A furuncle or anthrax at any site may be the cause of staphylococcic 
septicemia In this respect furuncle of the face merits special consi e 
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ation, as anastomosis of the facial vein with the supenoi ophthalmic 
vein lenders the passage of micio-orgamsms toward the cavernous sinus 
easy Suppurative phlebitis of the orbital veins and of the cavernous 
sinus IS a not uncommon complication of furuncle of the side of the 
nose, the eyebrow, the forehead or the upper hp 

Different authors are cited as having published lepoits of cases 
from 1871 to 1933 A case is reported m detail A boy of 11 years 
was seen because of an acute inflammatoiy exophthalmos, with most 
serious symptoms The child had had measles the previous month, and 
convalescence had been interrupted by acute enteritis One v eek before 
the child was seen, there appeared on the right upper lid a reddish 
swelling, and three days later chills and high fever suddenly developed , 
m two days a marked pioptosis of the eye occuned Theie followed 
a generalized staphylococcic septicemia, with abscesses in the oibit and 
conjunctiva Postmortem examination showed abscesses in the biain, 
lungs and kidneys, all of which had the same character It is believed 
that the measles lowered the resistance of the patient to such an extent 
that secondary infection piogressed easily Two illustrations accompany 

S H McKui: 


Methods of Examination 

A Simple Accessory FOR THE Dark Room J Sherne, But J Ophth 
22. 109, 1938 

The device described heie is a leflector such as cyclists use instead 
of a rear light It is affixed to the wall of the daikioom dnectly opposite 
to and on the same level as the retinoscopic light It produces a brilliant 
led fixation spot, this interests children and can be seen by even the 
most myopic It is a gieat advance over the other methods foi the pro- 
duction of relaxation of accommodation „ 

W Zentmayer 

The Use or Sodium and Mercury Vapor L\mps in Ophthalmol- 
ogy A J Ballantyne, Brit J Ophth 22:204 (Apiil) 1938 

Ballant}ne dcsciibes a convenient form of meicury vapor lamp of 
duiable constiuction and of moderate cost For most piactical pur- 
poses, It is a satisfactory substitute for the Vogt red-free lamp, and it 
has the ad\antage that it is less disagreeable foi the patient and creates 
less dazzle foi the examinci 

The sodium ^apol lamp has the important qualities that it is almost 
puiely monochi omatic and that the light is largely absorbed b} the blood 
in the retinal \cssels These tvo properties gne the light a notable 
lesohing pouci 

The authoi desciibes the details of the fundus as obser\ed under 
the two t\pcs of lamp 

^ ^ W ZrXTMWER 

Neurology 

NiLR\L CORRIIVTIONS OF ViSION AND TlILIR SlGNirJC\NCE FOR 
loc\Li7\Tiox OF Tumors or the Br\ix C A Hl'.rerg and 
H Spotmtz, Arch Xeuiol & Psichiat 39:315 fFeb ) 1938 

Ihe authoi ^ prc‘;cnt a prehminari report m uhich tlie> describe 
functional M^vial icvts such as dark adaptation flicker and the threshold 
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for light as related to minimal lighting and the area of illumination 
They attempt to interrelate these visual functions in the normal person 
and 111 the peison with a pathologic process of the visual tracts Using 
white objects against a black background and white test objects with 
a black center, they found varying relation^ between the area of the 
test object and the minimum light lequired for vision, which, for each 
person, could be formulated into constants This raised the question as 
to whether or not the constants were dependent on the amounts of energy 
received at the cones, bipolar cells and ganglion cells of the letina The 
authors felt that the interrelations found did demonstiate that summation 
and inhibitory effects are important in retinal perception 

The use of these functional visual tests for the localization of lesions 
111 the retina and visual tracts is discussed and illustrated The authors 
lealize that the study is as yet of theoretic interest only, but they are 
continuing the vork, as theie are indications of practical possibilities 
Ophthalmologists should be interested m this article from the standpoint 
of visual physiology 


A Case of Intraocular Neuroma (Recklinghausen’s Disease) of 
THE Left Optic Nerve Head H B Stallard, Bnt J Ophth 
22 11 (Jan ) 1938 

Stallard enumerates and describes in some detail the ocular complica- 
tions of Recklinghausen’s disease 

The author gives the following resume of the case reported A 
'mung man aged 19 years had a neuroma affecting the optic nerve head 
of the left eye His family history showed that in the two generations 
preceding his there had been 2 cases of multiple neurofibroma affecting 
the central neivous system and the nerves serving the special senses of 
sight and heaiing The histologic picture of the neoplasm affecting the 
optic nerve head is described, and photomicrographs illustrating these 
changes are showm Three years after the disease had been discovered in 
the left eye, signs of raised intracranial pressure developed due to a neo- 
plasm or possibly to several neoplasms inside the skull The right 
auditory nerve was involved A subtentorial decompression was followed 
too days later by death Zentmavek 


Relation of the Sensory Visual Cortex to the Oculomotor 
Cortex E Claes, Compt rend Soc de biol 127 1116, 1938 

The experiments on cortical function were made on cats wnth the 
brain isolated by suboccipital section of the cord, a procedure which 
permits a truer physiologic response than general anesthesia Each 
hemisphere has two oculomotor areas The anterioi, located m the 
sigmoid gyrus, produces when stimulated a bilateral and equal dilatation 
of the pupil, and the eyes move (up or down), reversing the position 
held before stimulation The posterior area in the posterior portion 
of the suprasylvian gyrus on stimulation provokes a conjugate deviation 
to the opposite hemisphere The posterior motor areas are mutually 
inhibitory but the motor areas of the same side are synergistic, and the 
anterior motor areas are apparently unconnected with each other V ake- 



ABSTRACTS FROM CURRENT LITERATURE 


511 


fulness and activit\ of the striate and auditory areas liaAC each a tonic 
cerebral action and" effect a lo\\ ering of the threshold stimulus of either 

oculomotor area j ^ L^EE^-S 0 H^- 


Ocular Muscles 

On the Value or Orthoptic Training F W Law, But J 

Ophth 22: 193 (April) 1938 

There are special reasons hy orthoptic training should be scrutinized 
as to results The recent interest in this branch of ophthalmology has 
lesulted in a large number of medicall}’^ unqualified persons under- 
going a course of study subsequent to undertaking the training of 
squinting children, which training is usually of a protracted nature 
Aided by the somewhat apathetic acquiescence of the majont} of oph- 
thalmic surgeons, the practice of orthoptics from some points of ■\ieA\ 
has reached the position of a vested interest, and its uncritical acceptance 
is all that IS needed to insure its persistence, quite apart fiom its 
excellence 

Law gives a detailed analysis of 91 cases in which orthoptic training 
was used 

After a consideration of the facts obtained, the author aiines at the 
f ollo\\ ing conclusions 

A far greater propoition of persons with squint than is general!} 
supposed can be cured by glasses and, when necessar} by occlusion 

Only those persons for whom such measures have failed should be 
submitted to oithoptic tiaining 

Patients should be selected for training on the basis of clinical 
merits and with due consideration for the end result desiied and foi 
the justification for the means necessary to obtain it 

The results of orthoptic training are far less dramatic and fai less 

certain than they are held to be in some quarters, and the descriptions 

of the \alue of such tiaimng which ha\e appeared m the medical press 

ba^e all erred on the side of optimism „ 

\V Zentm u er 

\ Study or Miner’s Xyst\gmls Rwmond S Brock Brit M T 
1*443 (Feb 26) 1938 

This papei is based on a stud} of nystagmus in 15 pits of North 
Wales o\cr a period of ten }eais The nature of the ocular mo\ements 
IS studied, and the \arious theories as to their cause are discussed 
The importance of psychologic factors is considered, and suggestions 
are ofiercd, first, as to the pre\ention of the disabilit} and, secondh, 
as to a more secure basis on ishich the disability ma} be assessed 

The author’s conclusions are summarized as follow s 

1 Prolonged work below ground ma} bring about oscillation of the 
L\cs which doe'? not neccs'?anl} cause disablement 

2 When disabilit} does arise it is usuall} due to an associated 
ps} choncurosis 

3 ’The pre\ention of this depends on (a) recognition of the fore- 
going facts (b) the treatment of contributor} disorders, (<J dimin- 
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ished stress m the mine, (d) the barring of unsuitable applicants, 
(a) improved economic conditions, and (/) stricter assessment of 
disablement 

Arnold Knapp 

Pharmacology 

Effect of an Extract of Ciliary Body on Blood Pressure 
D Michail and P Vancea, Compt rend Soc de biol 127 453 
1938 

An extract of ciliary body was made according to the general technic 
advised by Rogei for the preparation of organic extracts The intra- 
venous injection of a small amount produced a slight fall in blood 
pressure followed by a notable rise , injection of a larger amount caused 
a slowly progressive use from the start These changes were unmodified 
by previous injection of atropine or ergotamme but were increased by 

previous section of the vagus nerves -r -r- -r 

J E Lebensohn 

Effect of an Extract of Ciliary Body on Isolated Frog Heart 
D Michail and P Vancea, Compt rend Soc de biol 127.455, 
1938 

The frog heait uas isolated according to the technic of Straub and 
treated with an extract of ciliary body Small doses produced a pro- 
gressive depressive action, ending in complete ventiiculai arrest Larger 
doses produced immediate cardiac arrest m diastole In both instances 
reanimation ensued after irrigation with Ringer’s solution 

J E Lebensohn 


Physiology 

A Study of Diet in Relation to Health Dark Adaptation as 
AN Index of Adequate Vitamin A Intake J R Mutch and 
H D Griffith, Brit M J 2. 565 (Sept 18) 1937 

The association of night blindness with diet was accepted long before 
studies on vitamins were begun With the rapid improvement in diet 
since the beginning of the century, obvious deficiency diseases have 
become more and more uncommon As the important dietary sources 
of vitamin A are relatively expensive foodstuffs, it is evident that vitamin 
deficiency will be more common among the poorer people Preliminary 
to a study of diet relative to health, tests have been made to discover 
the extent to which deficiency of vitamin A exists and the daily require- 
ments of vitamin A to insure perfect health 

Given an accurate measure of the power of adaptation, the following 
two questions will arise 1 To what extent does difference in the 
power of adaptation occur ^ 2 Can adaptation be improved by giving 
vitamin A^ 

The power of dark adaptation was estimated by Edmund’s test type 
and Tschernmg’s photometric glass A limit is shown below which all 
subjects react, with improved adaptation to administration of vitamin A 
Those whose first performance is above this limit give no response to 
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the administration of vitamin A The test is sufficiently simple to he 
applied to intelligent children of 6 years and so short that it is suitable 
for serial examination The results are unaffected by piactice 

Arnold Knapp 


The Pupil 

The Incidence of Unequal Pupils in Unconvicted Prisoners 
H K Snell and G A Cormack, Brit M J 1: 672 (March 26) 
1938 

Two hundred and ninety-five of 3,000 unconvicted piisoners showed 
persistent anisocona No cause could be found in 139 An erroi of 
refraction was the only anomaly in 62 There was a history of syphilis 
in 30, and in the remaining 64 the inequality was due to various causes 
The anomaly was associated with mental disease in only 4 The condition 
was therefore of no significance in approximately two thirds of the 
subjects, and in the others it was associated with syphilis and a history 
of injuries to the head, conditions which may be i elated to mental 
disorders If laboratoi}' tests are not available, anisocona should be 
regarded with suspicion and may be of medicolegal significance 

Arnold Knapp 

Refraction and Accommodation 

Temporary Spasmodic Myopia Due to Arsphenamine E de C 
Falcao, Ann d’ocul 174: 847 (Dec ) 1937 

The introduction of aisphenamme into the human body is often fol- 
lowed by toxic conditions which manifest themselves in different forms 
Of these complications, many have been observed and lepoits on them 
have been published, others have not been recorded, so that reports of 
new cases aie always woitlty of note 

The author repoits what is to him an interesting case of aisphen- 
amine intoxication Spasmodic contraction of the ciliary muscle appeared 
m a patient 33 years of age after the intramuscular injection of arsphen- 
aniine This caused a change in the refraction of the lens and transient 
acute myopia A detailed description of the case is given 

The article closes with a summary of the previous case reports that 

have been published _ -rr- 

^ S H McKee 

Intracapsular Accommodation of the Lens F Bosa, Ann di 
ottal e chn ocul 65.621 (Aug) 1937 

The author calculated the dioptiic powei of the lens accoiding to a 
modification of Gullstiand’s equation He found it to be 20 28 diopters 
in the nonaccommodated lens In the accommodated lens without con- 
sideration of the increase in the total index of refraction, it was 28 30 
diopters When the inciease in the total refractive index resulting from a 
change in the cunatuie of the nucleus was considered, the dioptric 
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powei ^\as increased to 32 25 diopters The difference between the two 
lattei figuies, oi 3 95 diopters, would then repiesent the increase in 

refractive pov ei to intracapsular accommodation „ ^ ^ 

S R GirroRD 


Retina and Optic Nerve 

Edema of the Retina P Bailliart, Ann d’ocul 175 133 (Feb ) 
1938 

From reading the ophthalmic classics one would think that edema of 
the retina is rare It is characterized by an increase in the quantity as 
well as by an alteration m the makeup of the interstitial fluid Edema 
naturally accompanies all hemorrhages, which are so frequently found 
in the center of the i etma There ai e many causes that bring on retinal 
edema They may be circulatory or inflammatory and may originate 
within the tissues themselves It must be understood that certain modi- 
fications, mechanical or chemical, in the composition of tissue make them 
capable of letaining an abnormal amount of interstitial fluid According 
to Achard and Loeper and Widal and Lemierre, an excess of salt in the 
blood of an edematous peison is deposited in the tissues In some 
persons with swollen lids, edema of the retina is often seen without 
arterial hypei tension Achard believes that all chemical modifications of 
the interstitial fluid, whether they result in an abnormal amount of fluid 
or not, may provoke edema Renal changes act m a similar manner 
The action of cholesteiol is also known 

The histologic constitution of the retina is less predisposed to edema 
than other tissues, as elsewhere there are zones of predilection The 
author describes in detail some aspects of edema of the letina, the mech- 
anism of the appearance of edema and the subjective symptoms 

S H McKee 

Treatment and Development of Two Cases of the Syndrome 
OF Gronblad and Strandberg (Angioid Streaks in the Ret- 
ina AND Pseudoxanthoma Elasticum) R Frydman, Ann 
d’ocul 175 154 (Feb ) 1938 

There are numerous articles on this subject, the most important of 
which IS that of Gronblad and Strandberg In a recent article, Fran- 
ceschette and Roulet gave a general description of the disease and its 
relation to other conditions 

Two cases of this syndrome are described in detail, and a chart 
showing the results of the tieatment by injections of calcium in the 
first case is presented 

Frydman concludes from the course of the condition in these 2 cases 
that calcium and vitamins and C as prescribed by Franceschette have 
given satisfactory results Tins treatment has a remarkably rapid action, 
but its effect is nil in cases of lesions of long standing, and it does not 
prevent new hemorrhages from forming Patients m whom angioid 
streaks of the retina occut have had repeated retinal hemorrhages 
When a retinal hemorrhage has occrjrred, treatment by calcium and 
vitamin C should be begun Such patients should receive a series of 
ten treatments every two months g McKee 
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The Angiosclerotic and Angiospastic Retinoses D Cattaneo, 
Ann di ottal e din ocul 65:721 (Oct) 1937 

A number of forms of retinal disease are discussed which the 
author believes are caused by sclerosis or spasm of the letinal vessels 
The literature on these conditions is reviewed, including that on circulate 
retinitis (Fuchs), senile macular exudative retinitis (Coppez and Danis), 
disciform degeneration of the macula (Kuhnt and Junius), central 
capillarospastic letmitis (Horniker) and retinal capillaritis (Bailliart) 
The close relation which exists between the fiist three conditions is 
emphasized, senile macular exudative retinitis and discifoim degeneia- 
tion of the macula being perhaps identical conditions which are often 
associated with the picture of ciicinate retinitis The authoi believes 
these conditions to be based on organic changes in the aiteiies and the 
aiteiioles The two last-named conditions described by Hoinikei and 
Bailliart repiesent the lesults of spasm affecting the small aiteiioles or 
capillaries of the macular region At the onset there are edema and a 
paiacential scotoma The edema disappears, and a numbei of white 
spots resembling Gunn’s dots aie left 

The author reports 17 cases in which the small lesions chaiacteristic 
of capillaritis, or, as he prefeis to call it, capillarosis, were combined 
with other changes due to involvement of the laiger vessels Complete 
studies were carried out in each case, including measuiement of the 
letinal blood pressure with the dynamometei, determination of the 
capillary index accoidmg to the method of Fritz and in most cases 
endoscopic study of the circulation, 'the pressure which was lec^uiied 
to obliterate the visible movement of coipuscles being recorded 

The small lesions charactenstic of capillarosis weie piesent in all 
cases In 2, they weie associated with central discifoim degenei ation , 
in 1, with senile cystic degeneration, in 1, with ciicinate letmitis, 
and m 2, with chionic glaucoma The general systolic and diastolic 
blood piessuie and the pressure m the letinal arteiies were elevated 
in most but not in all cases In 2 cases marked general and letinal hyper- 
tension vere present, with no signs of arteriosclerosis, and in these 
cases the small lesions which Avere present must be consideied due 
to vascular spasm The lesions may best be interpieted as foci of 
degeneration due to an insufficient blood supply 

The author believes that the whole group of changes consideied 
may well be named angiosclerotic and angiospastic letmoses and may 
be divided, accoidmg to location of the lesions, into three types 
The maculai type vould include senile macular degenei ation, senile 
exudative macular retinitis and central disciform degenei ation The 
paiamaculai type vould include retinitis circinata The disseminated 
type would include isolated and diffuse capillaritis 

A bibliogiapby accompanies the article r, ^ 

bANEORD R GirroRD 

Pathogenesis or Choked Disk F Schieck, Arch f Ophth 138. 

48 (Oct ) 1937 

Schieck pel formed the following experiment on a fresh chnicall} 
normal human CAeball vith the A\hole orbital portion of the optic ner\e 
attached to it The specimen was obtained fiom a patient in whom a 
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recurrent saicoma of the orbit necessitated exenteration Immediately 
after the opeiation he injected india ink under moderate piessure into 
the intiavaginal space of the optic nerve and then fixed, embedded and 
sectioned frontally the whole specimen Microscopic examination of 
the sections revealed filling of the intravagmal space, oi rather of the 
space situated between the inner surface of the dura and the pia cover- 
ing the nerve In addition, particles of ink extended along the outer 
surface of and into the strand of tissue which accompanies the central 
vessels, into the optic nerve Except for this axial strand of tissue, the 
optic nerve was free of particles of ink This experiment proves that 
"there is an open communication between the intiavaginal space of the 
optic neive and the tissue spaces of the axial strand ” According to 
Schieck, in diseases which are associated with inci eased intracranial 
pressure the cerebrospinal fluid gains access to the distal portion of the 
optic nerve through this axial strand of tissue No particles of ink were 
found 111 the orbital tissues outside the dura Schieck, theiefore, doubts 
the existence of the physiologic stream of tissue fluid which, according to 
Behr (Aich f Ophth 134:249, 1937), goes from the intravagmal 
space by preformed channels into the orbital tissues 

P C Kronfeld 


Trachoma 


Treatment of Trachomatous Pannus by Subconjunctival 
Autohemotherapy Delord, Bull Soc d’opht de Pans, July 
1937, p 372 


The author reports the results obtained in the treatment of 6 patients 
with trachoma by means of subconjunctival autohemotherapy From 
five to seven injections aie advised at intervals of from ten to fifteen 
days, to allow for absorption 

The advantages of the method are listed as follows It is simple, 
rapid, painless and efficient, and the patient need not be hospitalized 
It IS also analgesic and lessens photophobia Mayer 


Treatment of Trachoma with Trachozid L Keppich-Olah, 
Kiln Monatsbl f Augenh 99 234 (Aug ) 1937 

Trachozid, prepared at the Serotherapeutic Institute at Vienna, is a 
derivative made from animal toxin by a special process Its action is 
nontoxic for the eye and the entire organism The authoi coiroborated 
the favorable results obtained by other writers after Jreating 100 patients 
with trachoma at the ophthalmic department of the Roj^al Hungarian 
Hospital at Gyula All hei patients, mostly with stubborn and pro- 
tracted ti achoma, were benefited The pannus receded promptly , lesions 
and ulcerations of the cornea healed promptly, and the tendency of the 
pannus to recur vas diminished The duration of the treatment was 
considerably reduced, so that the patients could return to work sooner 
than after othei therapeutic procedures Hospitalization was not 

required X L Stoll 
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Tumors 


A Melanoma of the Iris with Pathological Findings F T 
Tooke, But J Ophth 22: 153 (Maich) 1938 

In a man aged 24, a spot of pigment the size of a pinhead had 
appeared on the light ins seven 3 >’ears pieviously and had giadually 
mcieased in size until it extended from a point just beyond 9 o’clock 
at the pupillaiy margin below to within 2 mm of the corneoscleral 
maigin above, and upward fiom 11 30 o’clock below at the pupillary 
margin to the limitations of the root of the ms above The mass was 
melanotic and slightly elevated It was lemoved by iiidectomy A 
detailed desciiption of the histologic featuies of the tumor is given, 
and a critical lesume of the opinions advanced to date legaidmg the 
deiivation of the cells lesponsible foi pigmented growths is given 

The author states that “these mesoblastic melanoblasts of the ins 
stioma have the appeal ance of mesoblastic cells as our bleached sections 
show and many on veiy good giounds would call them mesoblastic 
It is true that they aie Mopa’ positive (i e , they contain a specific fei- 
ment for pioducmg melanin from dihydrox 3 ^phenylalanine) which is an 
ectodeimal characteristic If it is true that they aie mesodeimal then 
we have another instance, of which in the eye there aie man 3 % of a 
phylogenetic aberiation These aie cells which partake of the character- 
istics of both ectoderm and mesoderm One might mention as another 
instance the development of the smooth muscle of the ms fiom 
ectoderm ” 


The article is illustiated 


W Zentmayer. 


Nevocarcinoma of the Lacrimal Caruncie Clinical and Ana- 
tomic Study F Terrien and P Veil, Arch d’opht 53: 721 
(Oct) 1936 

The rarity of malignant tumois of the cai uncle and the vaiiety of 
then anatomic appearance make them difficult to diagnose clinically The 
authors desciibe a case in which the patient was followed until death, 
autopsy was not perfoimed Photogiaphs of the gross specimen and 
micioscopic sections are presented In spite of its relatively benign 
clinical appearance and immediate extensive excision, lecurrence took 
place 111 two months As the patient lefused exenteiation, at first radium 
and loentgen theiapy were tried, but without benefit Later operation 
was done The inefficacy of radiotheiapy in these cases is generally 
recognized The authois affirm that exenteration done early is the best 
treatment The discovery of the presence of nevus cells and malignant 
changes on histologic examination implies a particularly gloomy prognosis 

foi bfe „ ^ 

S B Marlow 

Treatment or Epithelioma or the Eyelids Ducuing, Couadau 
and Lu-Van-Xuong, Arch d’opht 53:800 (Nov) 1936 

This report, which is divided into fiie sections, deals with the 
therapeutic methods available for the treatment of epithelioma of the 
eyelids, their advantages and disadvantages, the opinions expressed in 
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the hteiatuie by othei ^\rlters, the therapeutic indications accoiding 
to their technic and the lesults obtained by them m 55 cases In cases 
of circumsciibed epithelioma of the skin, preference is given to radium 
by surface application alone or combined with the use of radium needles 
In cases in nhich the epithelioma involves the free bordei of the lid, 
1 adiopuncture is advocated When the commissures are affected, if the 
lesion IS limited to the skin, radium needles alone or combined with 
plaques aie used If the conjunctiva or the lacrimal sac is affected, 
extensne excision followed by the use of radium is indicated If the 
palpebral conjunctiva alone is involved ivide excision of the involved 
hd IS advocated If the bulhar conjunctiva or the globe itself is affected, 
enucleation vith emptying of the orbit is selected If the bones are 
invaded, vide resection by means of electiosuiger}'^ avoids extensive 
hemoiibage The lesults obtained with these various methods of tieat- 
ment in the 55 cases are as follovs loentgen irradiation in 1 case, 
with cine, the diatheimic needle m 1 case, with cure, radium theiapy 
and surgical tieatment in 3 cases, with cure in 2 and impiovement 
in 1 , suigical tieatment alone in 4 cases, with cure, radium therapy in 46 
cases vith cuie in 34 (73 9 per cent), improvement m 5 and failure 
in 5 Two of the patients in the last group were lost from observation 
These lesults aie compaied with those reported by others The per- 
centage of cui e varied from 66 to 97 o t> tv r 

^ SB M-\rlow 

General Considerations of Psammomas Apropos of a Case of 
C\ST ic Psammoma of the Optic Papilla R Argaud and A 
CouADAu, Arch d’opht 53 869 (Dec ) 1936 

Psammomas of the optic nerve are rare, and cysts of the papilla are 
more lare The authors report a case m which after the subsidence of 
an attack of acute glaucoma ophthalmoscopic examination revealed a 
brilliant vellowish mass containing small crystals covering the disk A 
subsequent attack of glaucoma necessitated enucleation The histologic 
stiuctuie of the mass is described in detail, and a diagnosis of psammoma 
was made A bnef review of the piobable mode of foimation of such 
tumois IS presented 2 g Marlow 


Therapeutics 

Fever Therapy in Ophthalmology L Hambresin, Ann d’ocul 
174 721 (Nov ) 1937 

Although the attention of oculists has been called to the theiapeutic 
use of induced f evei , it is not employed as a rule in ophthalmic practice 
Articles on this subject are still scarce, especially in the French language 
Hambresin discusses the essential difference between fever therajiy 
and the therapeutics of shock, as the two methods are often confused, 
and the latter is particularly employed in the practice of ophthalmology 
The majority of oculists use shock medication, the most popular form 
being the injection of whole milk Pyretotherapy is the treatment ot 
disease by raising the temperature of the body The fever cures by 
rendering the ordinary therapeutic measures more active oi by making 
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the organism moie receptive to these With good reason, C Richet 
and A Meyer-Heine stated that “shock is one thing, pyietotheiapy is 
another” Therapeutic shock may pioduce good results, even without 
the elevation of temperature 

The writer concludes that pyietotherapy, or fevei theiapy, is useful 
m the treatment of simple atrophy of the optic nerve The results are 
not permanent or peifect, hut it seems to be the only tieatment that 
halts the progiess of the lesion Certain specific pupillary conditions aie 
also helped, and good lesults may be obtained m cases of syphilitic 
pai enchymatous keratitis, keratitis, iiitis and iiidocychtis of all kinds 

S H McKee 



Society Transactions 

Edited by W L Benedict 


NEW YORK ACADEMY OF MEDICINE, SECTION 
OF OPHTHALMOLOGY 

James W White, MD, Chau man 
Maich 21, 1938 

Rudolf Aebli, MD, Seaetaiy 

Choroidal Hemorrhage Simulating a Choroidal Tumor Dr 
Martin Cohen 

A K, a woman aged 51, had a history of marked systemic hyper- 
tension for the past six or seven years, but otheiwise she was essentially 
normal The menopause occurred at the age of 49 At the time of the 
last examination the patient had considerable pallor of the skin and 
conjunctivas The heart was slightly hypertrophied The Wasseimann 
reaction was negative, and the renal function was normal The blood 
pressure was 290 systolic and 140 diastolic The hemoglobin content 
was 70 pel cent 

The patient was referred to me on Jan 19, 1938, complaining of 
sudden excruciating pain in the left eye Examination showed vision 
in the right eye to be 20/20 The fundus, aside from slight arteriovenous 
compression of the superior tempoial vein above the disk, was essentially 
noimal Vision in the left eye equaled 20/20 With the exception of 
slight venous compression, the fundus appealed normal, but the ocular 
conjunctiva was markedly congested Hot compi esses, acetylsalicylic 
acid and absolute rest were prescribed with the object of alleviating the 
pain 

The patient returned the following day and repoited that the severe 
pain still persisted Slit lamp examination showed no iritic involve- 
ment, and the intiaocular tension was noimal The previous treatment 
was continued, and a general physical examination was advised 

The pain in the left eye gradually subsided, and the patient returned 
two weeks later for reexamination, complaining of a cloud in front of 
the left eye Vision in the right eye was now 20/30, and the fundus 
showed moderate edema of the temporal side of the disk There were 
a few hemorrhages and lymphocytic infiltrations around the disk, with 
some dots of pigment m the periphery Vision in the left eye had also 
diminished slightly (20/30) Ophthalmoscopic examination of this eye 
revealed a laige, ovoid, fiat blackish mass, about two and one-half tunes 
the size of the disk, in the fundus peripherally down and in, causing 
a scotoma above and temporally The mass was slightly elevated, with 
an ill defined margin, and no vessels were visible on its surface Trans- 
iliumination was deficient over the dark area The surrounding retina 
appeared hyperemic, and fioating opacities could be seen in the vitreous 
The intraocular tension was 18 mm of mercury (Schiotz) in each eye 
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Recent examination of the right eye sho^^ed fuither diminution of 
vision (20/70) There were engorgement of the retinal veins and 
slight contraction of the arteries, with prominence of the central light 
leflexes, the smaller aiteries were not perceptible The outline of 
the disk was evident on all but the tempoial margin, which was 
edematous Several fresh hemorrhages bordered the venous branches , 
the lymphocytic infiltrations were moie numerous, and the dots of pig- 
ment which resulted from pievious hemorrhages were being absorbed 
Vision in the left eye, which had at one time been reduced to 20/50 had 
improved to 20/30 The opacities of the vitreous had been largely 
absorbed, although the optic disk could not yet be perceived The lai ge 
blackish mass was now steel gray, owing to a commencing organization 
of the blood clot Tiansillumination showed that the mass was conti act- 
ing, and Its outline at the upper margin was becoming evident The 
surrounding letina appeared hyperemic, the retinal vessels were dis- 
tinctly visible 

The diagnosis on the basis of the fundus picture was arteiiolo- 
sclerosis of the right eye, and localized choroidal hemorrhage m the left 
eye The general diagnosis was arteiiolosclerosis and essential hyper- 
tension of a severe type 

The treatment consisted of absolute rest and general measuies foi 
the S3'’Stemic hypertension 

Conclusion — The excruciating pain in the left eye was piobably 
caused by the localized pressure of the encapsulated blood clot on the 
suriounding neural elements Choroidal hemorrhage has seldom been 
observed and reported in cases of disease of the vascular walls It is 
difficult, therefore, to state definitely whether there is an underlying 
growth However, from the progress of the condition, the accompanying 
systemic condition and the degeneration of the vascular walls m the 
opposite eye, it is inferred that the lesion in the left eye is probably a 
choroidal hemorrhage due to a venous thrombosis rather than a choroidal 
tumor 

DISCUSSION 

Dr Lewis Webb Crigler Several years ago I leported before this 
section a case of subchoroidal hemorrhage in which a diagnosis of 
saicoma of the choroid had been made by three ophthalmologists Not 
until the enucleated eye was sectioned and examined microscopically 
was the tiue diagnosis made Fortunately for both the patient and the 
oculist, the eye had to be removed on account of extreme pain and 
tension All preception of light had been lost 

Investigation revealed that the patient was a free bleeder At one 
time after a slight fall there had been a profuse subcutaneous hemorrhage 
between the knee and the hip At another time aftei the exti action 
of a tooth there was bleeding from the socket for several days With 
this experience befoie me, I have been constantly on guard to avoid a 
similar mistake 

Seveial months ago a patient 70 years of age vas referred to me by 
Dr Beck, of New Rochelle Dr Beck had seen this patient just a iveek 
previously and found both fundi normal except for mild signs of lascular 
sclerosis On her second visit he found the vision m the left eye quite 
blurred and not being satisfied ^Mth the result of his examination he 
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lef erred her to me for consultation There was no external evidence 
of inflammation The anterioi segment of the eye was noimal, and 
tension was 18 mm of mercury The pupil was dilated for examination 
of the fundus The lens was clear and the vitreous turbid By means 
of oblique focal illumination and a B B loupe a distinct elevation of the 
choroid and retina was seen in the mferonasal quadrant far forward 
near the ora serrata The posterior aspect of the detachment could 
not be seen on account of the turbid vitreous Transillumination ovei 
the detachment was dark 

The patient has been under obseivation by Dr Beck and myself at 
weekly intervals The tension has lemained subnormal, and the vitreous 
is becoming less cloudy, but the detachment shows no material change 
We hope to be able to report further details of this case at a later date 
Whether the detachment is due to a transudate or to hemoirhage is a 
problem yet to be solved In vie\\ of the clearcut history of the case, we 
think that a diagnosis of saicoma can be excluded 

Dr Cohen has had me see his patient with him on seveial occasions 
The similarity of the picture presented in these 2 cases and the rant} 
of nontraumatic detachments of the choioid justify their presentation 
at this time 

Dr August Leo Beck, New Rochelle The patient mentioned by 
Di Crigler is an unmarried woman 70 years of age She was first seen 
in 1916, when she was 48 years old, at which time she was given a 
piesbyopic correction The fundi and the corrected vision were noimal 
She was again examined in 1919, and the glasses were changed The 
fundi and the collected vision were normal She was examined in 
1921, the results of the examination being the same as those of the 
preceding one The glasses were changed She was next examined in 
1925, at which time the glasses were changed She had a mild con- 
junctivitis, but otheiwise the findings were the same as at the previous 
examination She was examined m 1936, when she was 67 years old 
The glasses were again changed Her corrected vision was normal 
20/20 There was a moderate scleiosis of both crystalline lenses, ivith 
barely preceptible visible opacification m the nucleus of the left lens 
Examination of the fundi showed moderate angiopathic sclerosis in the 
letinas, with minute degenerative specks betw^een the disk and the 
macular region of the left fundus 

The patient was next seen on Dec 27, 1937, complaining of thread- 
like or filamentous specks before the left eye of several weeks’ duration 
There was a leash of injected conjunctival vessels on the nasal side of the 
left eye, which is still present The right fundus was normal, except for 
the moderate angiopathic sclerosis The left fundus was hazy, because 
of cloudiness of the vitreous The vessels were visible , no hemorrhages 
were seen No other abnormalities w^ere noted, and the tension w^as not 
elevated Potassium iodide was prescribed 

The patient was again seen on January 4, eight days after the last 
examination During this interval the vision of the left eye was 
more impaired All fields were blocked out, except the lower one y? 
fundus reflex was present except from the extreme upper nasal field 
The tension was low A tentative diagnosis of retinal detachment was 
made The patient was seen at this time in consultation with Dr Crigler, 
who regarded the condition as choroidal detachment due to hemorrhage 
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The Wassermann leaction was negative 

The condition resembles nothing so much as an intraocular new 
growth, and such a diagnosis would have been made but foi the fore- 
going observations These, with the unvaiymg softness of the eye and 
the rapidity of involvement, make it reasonably certain that we are not 
dealing with a new growth 

The undei lying general pathologic piocess m this case is not cardio- 
nephiitis According to the patient’s family physician, there has nevei 
been any nephiitis There is, however, definite cai diovascular disease 
of some years’ duration The blood pressuie has often been 180 or well 
ovei The heart is enlarged, and on numeious occasions there has been 
a variation or difference in the blood pressure readings on the Uvo aims 
For example, the pressure has been lead as noimal on the left aim and 
as from 170 to 180 on the right arm on the same occasion The patient 
IS highstrung and overconscientious in temperament The Wassermann 
reactions are negative Chemical examination of the blood has not been 
done, chiefly for economic leasons 

Retinal Detachment with Cyst Formation Report or a 

Case Dr Walter P Griffey (by invitation) 

This case of retinal detachment is presented because of the inteiesting 
history given and the fact that the visual acuity has lemained normal 
in the piesence of such wudespread pathologic change and the associated 
cystic foimation 

W B , aged 31, a deckhand on board a tugboat, had no complaints 
leferable to his eyes During the routine physical examination he was 
told that the vision m the light eye w’'as defective and was advised to 
obtain glasses In the course of refraction, letinal detachment wnth a 
cystic formation was observed m the left eye, and the patient was 
admitted to the hospital 

The patient had enjoyed excellent health in the past , his habits had 
lieen legulai Alcohol and tobacco had been used moderately He 
stated that this was the first time that he had evei been under the caie 
of a physician Two months before admission he lecalled having been 
stiuck across the nose and the left side of the face by rope line Fie 
continued at w^ork There w^as no change m the function of the left 
eye, nor w^eie any exteinal signs of trauma observed 

General physical examination revealed a lobust man of medium 
statuie wnth no abnoimalities other than the condition of the eves 
Examination showed the vision in the right eye to be 20/50 wdnch was 
impioved to 20/20 wuth coriection of astigmatism The fundus w^as 
noimal Vision in the left eye w^as 20/20 Externally the eye was 
noimal On ophthalmoscopic examination floating opacities could be 
seen m the vitreous A retinal detachment sharph demarcated b) a 
rone of choroiditis extended from the disk tempoially immediateh 
below the macula to end at the peripher} near 3 o’clock On the nasal 
side the detachment was not so acutely limited but faded away in the 
uppei quadrant from 10 to 12 o’clock A tianslucent cyst, spherical in 
outline and about 3 disks in diameter was noted near the ora serrata 
between 7 and 8 o’clock A second cyst, still farther forward and flat 
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in appeal ance, about 6 disks long and about 2 disks wide, was seen 
extending in an equatorial direction between 9 and 11 o’clock 

The visual field showed an almost complete defect in the upper half 
Urinalysis gave negative results The Wassermann and ICaiin 
leactions of the blood weie negative Repeated fecal analyses were 
negative for ova The blood was found to be normal on study, and 
the differential counts weie normal 

The problem of the etiologic basis, the treatment and the prognosis 
of this condition arises Is the cyst the sole cause of the detachment^ 
Could the trauma alleged have played a part in the cystic formation and 
detachment, and what outcome could be piedicted on aspiration of the 
cyst and successful leadjustment of the retina by operative means? 

Repair of an Old Laceration at Medial End of the Lower Lid 
Dr Wendell L Hughes 

(The plastic repaii repoited here was illustrated by a motion pictuie 
film) 

This method of plastic repair is presented because of the frequency 
of the occurrence of this type of laceration across the canaliculus at the 
medial end of the lower lid The method of replacement gives uniformly 
good results The problems presented are the same whether the lacera- 
tion is recent or old or is healed in an improper position In a laceration 
of this type the torn section of lid usually retracts to give the appearance 
of an actual loss of tissue How^ever, if the end is picked up and 
stretched it will usually bridge the defect In an improperly healed old 
laceration the incision is leopened A tongue of tissue is prepared at 
the nasal end of the taisus and pulled upwaid, nasally and as far back- 
ward as possible by a double-armed suture on large curved needles, 
winch are entered nasally behind the normal attachment of the torn 
medial end of the canthal ligament and emerge above the canthus on 
the side of the nose The sutures are tied over a small piece of gauze 
externally The conjunctiva and edges of the skin are approximated 
with fine sutures A pressure dressing is applied and left in place fo’' 
one week 

A Preliminary Report of the Value of Functional Visual Tests 
FOR THE Localization of Supratentorial Tumors of the 
Brain Dr Charles A Elsberg and Dr H Spotnitz (by 
invitation) 

In order to learn whether functional visual tests are of value in the 
localization of tumors and other diseases of the brain, tests were made 
to determine the visual thresholds, the relations between area and light 
intensity required for threshold vision and the significance of dark 
adaptation and the refractory period in healthy persons and m those 
suffering from intracranial lesions 

The tests w^ere made in a dark room with simple apparatus The 
objects used for the visual tests consisted of w^hite squares of different 
sizes on a black background and of white squares with inner black 
squares as objects with internal contrast The test objects were illumi- 
nated by red light and were viewed from a distance of 3 75 meters 
through a red Wratten filter 
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When white squares fiom 9 to 40 mm m size ^^ele used, the product 
of the cube loot of the area and the threshold light intensity was found 
to be a constant When squaies of 40 mm with internal contrast were 
used, the square root of the area multiplied by the light intensity was a 
constant, and when objects of 9 mm weie used, the aiea multiplied by 
the light intensity was also a constant Foi all objects with internal 
contrast, the square loot of the black area divided b} the light intensity 
was a constant 

These varying relations between aiea and the minimum of light 
required for vision were found to be due to the quantitative functional 
relation between the cones, bipolar cells and ganglion cells of the i etma 
A formula was used which expressed the quantitative lelations between 
area and light intensity for all of the test objects that were used and 
which showed the lelative significance of excitation and of inhibition 
111 vision 

The tests made it possible to study the changes that occur in dark 
adaptation and to show that the leveling of visual sen'^ibihty winch 
occurs 111 passing from light to darkness is the lesult of the relative 
refractory period and the reciprocal relations between the intensity of 
the visual stimulus and the receptors in the retina and in the visual 
areas of the brain It was found that when one eye is exposed in 
succession to a biight and a dim light, the duration of the refractory 
period IS always longer than when the two eyes have been exposed in 
succession to a bright and a dim light and the test object is viewed with 
both eyes In monocular vision after binocular stimulation by bright 
light the duiation of the lefractory period is regularly longer than in 
binocular vision aftei binocular stimulation and shorter than in mon- 
oculai vision after monocular stimulation The results of these tests 
showed that in so-called daik adaptation the central factor is of gieat 
importance 

By means of the tests it was found to be possible to determine the 
lelative thresholds of vision in different parts of the fovea in healthy 
pel sons Furtheimore, in persons with diseases of the letina, and more 
particulaily in those with papilledema and with piimary atrophy of the 
optic nerve due to tumoi of the brain, we ere able to ascertain whether 
the central or the moie peiipheral parts of the fovea were more affected 

After a large number of healthy peisons had been tested, patients 
with tumoi s and othei lesions of the biain were studied in a similar 
mannei Up to the piesent time about 180 patients have been examined 

The functions of the two eyes were compared by means of tests of 
the monocular vision of each eye The experiences thus far gained 
appeal to indicate that in cases of tumor vhich cause piessure on the 
extiacerebial visual pathways (optic neives, chiasm and optic tracts) 
the threshold is laised, but the duration of the relatne lefractor} period 
may be normal When the growth is vithin the substance of the brain, 
the duration of the refiactory period pioduced by successive exposure 
to a bright continuous light and to a dim light is prolonged in the contra- 
lateial eye Therefore, it an as possible by means of these functional 
visual tests to determine the hemisphere A\hich AAas diseased Further- 
moie the results of stimulation b} flickering light appeared to indicate 
that the frontal lobes of the brain ma} inhibit the Aisual functions of 
the occipital and paiietal lobes The presence oi absence of this 



526 


ARCHIVES OF OPHTHALMOLOGY 


inhibition often made it possible to conclude whether or not the lesion 
was 111 the frontal lobe of one or the other side 

Up to the present time our experiences appear to indicate that 
functional visual tests aie important m the localization of diseases of 
the brain, but a much larger experience must be gained before the 
practical clinical importance of the tests can be evaluated 

DISCUSSION 

Dr John M Wheeler Dr Elsberg has a wealth of expeiience 
in the diagnosis of intracranial lesions and in surgical work on the biain 
and in perfoiming autopsies After the e 5 'e has been exposed to a 
blight light and the person whose eye has been so exposed attempts to 
look at a diml}'' illuminated test object across the room, there is a delay 
111 the period of lecognition of that test object because of the previous 
exposure of the eye to light This delay the authois have called the 
daik adaptation time, referring to the blight illumination of the exposure 
of the eye as light adaptation, and they have used synonymously the 
terms "duiation of fatigue” and “duration of recoveiy” and “time of 
adjustment for the subject to see the test object” across the room, after 
he has been influenced by the exposure of the eye to bright light Ihey 
have capitalized on the dark adaptation phenomenon as an aid in the 
diagnosis of intracianial disease and particularly in the localization of 
inti acranial tumors above the tentoiium In refeience to lesions of the 
frontal lobe, the point they have capitalized on is that a pathway exists 
(almost definitely established) that leads from the frontal lobe of one 
side to the occipital lobe of the other side The existence of this path- 
way has been used as an aid in the localization of these lesions 

The authors have established this important fact The period of 
lecovery fiom the exposure to the bright light (the daik adaptation 
time) IS governed largely by the brain The eye has something to do 
with it, but, accoiding to their findings, the brain has more to do with 
It, and there are several evidences of it Pei haps one of the best is that 
if one eye is exposed to bright light, the dark adaptation period is 
delayed in the other eye As there is no direct communication between 
the two eyes anterior to^the external geniculate ganglions, the authors 
figure that the dark adaptation phenomenon is governed more centially 
than ocularly That is rather disturbing to men who have spent large 
parts of their lives trying to determine the factors that influence a change 
from visual purple to visual red in the retina, but I think that it is well 
for one to think of the eye as an important part of the anterior portion 
of the brain and in this connection to think of the intracranial part as 
the governing part Dr Elsberg and Dr Spotnitz in the December 
1937 issue of the Bullehn of the Nem oJogical hisfiiuie of New Yoik, 
refer to Dr Ames' wmrk They stated “Ames has shown interest in 
errors of refraction that may result in incomplete fusion of the cortical 
images, and this may be the cause of a variety of disturbances ” I should 
like to point out that incidentally Ames has been interested in refraction, 
because correction of refraction is a help in the relief of symptoms, 
but that has not been his mam interest He has been interested in the 
difference m the size of the images m the two eyes, and he does not 
l<no\v — ^lie says he does not know — ^where that difference is created, but 
he thinks that it is in the eye I should like to suggest that it never has 


SOCIETY IRANSACTIONS 


527 


been proved that the difference originates in the eye It may arise in 
the brain, and it may be that the method of Ames could be used in 
the localization of tumors of the brain The ^^ork of Dr Elsberg 
and Dr Spotmtz has been on foveal vision and daik adaptation in 
relation to ^foveal vision I dare sa}' some hypei scientific men might 
criticize their methods They have gone ahead and have not been 
daunted by obstacles and have accomplished something in a relatively 
short time Dr Elsberg has talked to me about this woik on several 
occasions, so I have tried to follow it 

I should like to make a suggestion .The effect of bright light on 
other parts of the retina might be important, and it may be that light 
adaptation (the exposure of the eyes to bright light) may have an 
important influence in bringing out defects m the visual fields The 
aid of the ophthalmologist is of importance and should be of much 
gi eater importance m the diagnosing of intracranial lesions and their 
localization The use of the ophthalmoscope has been impoitant, the 
plottings of diplopia have been important and especially impoitant aie 
the plotting of the visual fields, so important that in some cases localiza- 
tion of a tumor of the brain has been dependent almost entirely on the 
defects in the visual fields It may be that exposure to light as a 
prehminaiy to taking the visual fields may be helpful That is just a 
suggestion, and I should like Dr Elsberg to tell, if he will, what part 
the ophthalmologist is liable to play in carrying out of the ideas that he 
and Di Spotmtz are establishing m relation to the diagnosis of tumors 
of the biain. and whethei he feels, as I do, that the effect of exposuie 
to bright light may have an impoitant influence on the visual fields, so 
that one may be led to diagnose earlier defects m the visual fields 

Dr Charles A Elsberg What Di Wheeler has said regarding 
Dr Ames’ investigation is, I think, of great importance, because, as Di 
WTeelei mentioned, Ames’ work had reference to the difference in size 
of the images In binocular rision, images must be fused The only 
place uhere they can be fused is centrally, and therefore the fact of 
\mes* nl^ estigation is another indication that the essential process in 
fusion and dark adaptation must be cential It is tremendously interest- 
ing that Dr Wheelei should have picked up something that Dr Spotmtz 
found in testing persons (with tumor of the temporal lobe, I think) uho 
had no gross defects of the visual fields, that is, no defects that could 
be determined by perimetric examination As the patients recovered 
after exposuie to the blight light they saw the test object first on the 
good side and not on what should ha\e been the side with the hemianopic 
defect Exactly wEat Dr Wheeler predicted might happen has happened 
in a few isolated instances It may be of value in cases in wdnch there 
IS a possibility of a hemianopic defect in the Msual field, first to expose 
the subject to a brighter light and then to ascertain the visual fields I 
think that it is probable that this piocedure which Dr Wheeler has 
suggested and w Inch has actually been tried in a few instances, w ill be 
of ad\ antage to the ophthalmologist m the localization of lesions of the 
biam in examinations of vision The method of examination and the 
apjiaratus to be used are both simple 
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Eleventh Annual Report of the Memorial Ophthalmic Laboratory 
Giza, Cairo, Egypt Schindler’s Press, 1937 

The eleventh annual report of the Memorial Ophthalmic Laboiatoiy 
presents a recoid of the administration and an account of the scientific 
work carried out during 1936 The activities of the laboratory are 
considered as follows 

1 Postgraduate education Since the laboratory was opened ten 
yeais ago, one of its functions has been to provide a postgraduate 
course of instruction in ophthalmology for all doctors entering the 
ophthalmic service of the Ministry of Public Health The teaching is 
essentially practical, and special attention is devoted to those features 
of ophthalmic practice peculiar to Egypt 

2 Pathologic section Five hundred and fifty-four pathologic speci- 
mens were submitted for examination Of the 125 globes included, 
84, or 64 per cent, had been destroyed through acute ophthalmias This 
IS 13 pel cent less than the figure for ten years ago, and the reduction 
is believed to be a lesult of the activity of the government ophthalmic 
hospitals 

A total of 22 specimens are described in detail and illustrated with 
photomicrographs Of outstanding interest is a case of bilharzial gianu- 
loma, the third seen at the laboratory In each instance the patient was 
a young child with clinical symptoms strongly resembling infection of 
the conjunctiva with Streptothrix Other interesting specimens include 
one of early sarcoma of the bulbar conjunctiva, one of cartilage m the 
conjunctiva, unassociated with dermoid tumor, and one of “hyaline” 
bodies in the cai uncle 

3 ''Clinical section The clinical material studied at the laboiatory 
appears to have been unusually varied Five cases of special interest are 
leported in full, and the colored drawings which accompany 4 of them 
clearly illustrate the special features which they represent These include 
a case of pemphigoid infection of the conjunctiva, a case of spimg 
catarrh associated with epithelial dystrophy of the cornea, a case of 
xanthomatosis bulbi associated with cerebial signs, a case in uhich 
interesting macular changes occurred in association with cihoretinal 
anastomosis and a case of tumor of the pituitary gland wnth typical 
changes in the visual fields and unusual neurologic signs A number 
of othei interesting cases, including 1 of fly-blown orbit and 1 of infec- 
tion of the conjunctiva with Streptothrix, are illustrated by photographs 

4 Research section As m former years, the cause of trachoma and 
the epidemicity of the acute ophthalmias have been problems foi special 
attention This year’s work also included a study on spring catarih 

The studies on trachoma include a “Note on Free Initial Bodies and 
Fiee Elementary Granules in Trachoma of Egypt, Madras and Hong 
Kong” by F H Stewart, the pathologist of the laboratorj Up to the 
end of 1935 free initial bodies (Lindner) have not been found by 
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Ste^^art in Eg}'pt, nor A\ere free elementary bodies found in sufficient 
number to allow of certain identification During 1936 he studied 37 
cases of early trachoma in infants all under 1 year of age, free initial 
bodies weie found in 7 and free elementary bodies in 3 

A second study on the inclusion bodies of trachoma is reported b}’’ 
R P Wilson, director of the laboratory At Bahtim Village, near Cairo, 
he was able to examine 39 infants for inclusion bodies at ueekly 
mteivals from birth From his results he concludes that inclusion bodies 
are present m 100 per cent of the patients at the onset of the disease 
and that they may be found before trachoma can be diagnosed clinically 
Wilson’s observations on the acute ophthalmias have been continued, 
both at Giza and m othei parts of Eg}pt His findings indicate that 
conjunctivitis due to the Koch- Weeks bacillus assumes epidemic pro- 
poitions uhen the mean maximum temperatuie reaches approximately 
25 01 26 C (77 or 78 8 F ), while gonococcic conjunctivitis becomes 
epidemic only at temperatures from 32 to 35 C (89 6 to 95 F ) The 
tuo pimcipal fl 3 ^-breeding seasons in Eg}'pt are spiing and autumn, 
during the hottest months of the summer the incidence of flies is 
reduced Koch-Weeks conjunctivitis becomes epidemic soon after the 
flies begin to increase and reaches a maximum coincidentally with the 
height of the spring fly-bieedmg season, gonorrheal conjunctivitis, on 
the othei hand, does not increase in incidence during the first fly-breed- 
mg season until the temperature reaches approximately 32 C The 
summei minimum of Koch-Weeks conjunctivitis and the August decline 
in gonoirheal conjunctivitis coincide with the summer minimum inci- 
dence of flies The maximum incidence of gonorrheal conjunctnitis 
and the height of the autumnal rise m Koch-Weeks conjunctivitis coin- 
cide with the second fly-breeding season Wilson has therefore concluded 
that although factors of dn ect contagion by hand, clothing, etc , cannot 
be neglected, heat and flies are the two most vital factors m the epi- 
demicity of conjunctivitis in Egypt 

An extensive lepoit by F M Lyons entitled “Observations on the 
Pathogenesis of Spiiiig Catarrh” is of distinct inteiest Lyons calls 
particulai attention to the characteristic sticky palpebral membiane in 
the disease, foi its diagnostic importance and foi the light it throws 
on the nature of the disease In cases of mild involvement the membrane 
IS not always apparent on everting the hd but may be readily pro- 
duced by various forms of irritation Anj thing which gives rise to 
congestion and dilatation of the capillaries faAOis this exudation, which 
is accompanied by intense itching Comersel), the foimatioii of the 
membrane may be inhibited b} an) procedure which causes constriction 
of the capillaries, such as the application of ice or strong solutions of 
epinephrine hydrochloride Freshly teased prepaiations and paiaffin 
sections of the nienibrane were examined microscopicall) and found 
to consist of fibrin, mucin, some epithelial cells and considerable numbers 
of eosinophils L\ons therefore concludes that the membrane is com- 
posed of two paits (fl) the true exudation of fibrin and blood cells, 
which must necessaril) come fioni the siibconjunctnal capillaries, and 
the mucm, a h) persccretion of the conjunctnal goblet cells He 
considers that the usual conception of the pathologic picture of spring 
cataiih IS enoneous and that the lesions are due, not, as formerly 
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thought, to proliferation of preexisting connective tissue but lathei to 
the invasion of the conjunctiva by new fibiinous material and wandering 
cells He concludes that the whole picture of spring catarrh results 
from an abnormal exudation of fibrin and blood cells fiom the capillaries 
of the conjunctiva, and his results indicate that a faulty calcium 
metabolism is not a primary cause of this capillary dysfunction 

The eleventh annual report meets the standard set by pievious 
numbers and constitutes a most valuable addition to the ophthalmic 
literatuie _ 

Phillips Thygeson 


Citric Acid Studies Referring to the Eye By 
Pp 279, with 50 tables Copenhagen 
1937 


Herman Gronvall Paper 
Levin & Munksgaard, 


This monograph, published as the fourteenth supplement of the 
Acta Ophthalmol ogia, is concerned chiefly with the occurrence of citric 
acid m the intraocular fluids It begins with a discussion of the applica- 
tion and limitations of the Thunberg enzymatic method for the determina- 
tion of citric acid The different qualitative tests which confirm the 
presence of the acid in ocular fluids and tissues are reported The 
quantity of citrate m the intraoculai fluids and serums of various 
mammals, birds and fish, of bovine fetuses and also of patients suffer- 
ing from different ocular diseases is recorded It also deals with the 
1 elation of blood, tears, corneal permeability and retinal dehydrogenases 
to the metabolism of citric acid 

Citric acid is found in intraoculai fluid in all mammals, birds and 
fish, although the amount in birds is higher than in other animals 
Unlike dextrose, citric acid is evenly distiibuted throughout the 
vitreous humor In fetal life the citrate content of the intraoculai 
humors slowly declines until birth After intravenous injection of citrate, 
the amount in the aqueous humoi rises and falls with that of the blood 
serum The citrate in the serum seems to be linked chemically or 


physically with protein In cases of iridocyclitis, glaucoma and melano- 
sarcoma of the choroid and after paracentesis of the anterior chambei 
the aqueous humor contains an abnoimally large quantity of citric acid 
There is no quantitative difference between the aqueous humoi of 
cataractous and that of aphakic eyes If the eye is kept in the dark, 
the amount of acid in the aqueous and vitreous humor diminishes 
The cornea shows an irreciprocal permeability to citrate which is 
dependent on the integrity of the epithelium The corneal endothelium 
letards the diffusion of the salt less than does the epithelium 

Citric acid seems to be an intermediate product in metabolism of the 
ocular tissues In the letina a dehydi ogenase plays a part in this 


metabolism 

This well written monograph is the result of a carefully planned 
study of a special phase of ocular metabolism More work of this kind 
is needed in ophthalmology Arlington C Kralse 



Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, Pans, 6^ 
Secretary-General Prof M Van Duyse, Universite de Gand, Gand, Prov 
Ostflandern, Belgium 

All correspondence should be addressed to the Secretariate, 66 Boulevard Saint- 
Michel, Pans, 6® 

International Ophthalmologic Congress 
Secretary Dr E Marx, Costzeedijk 316, Rotterdam, Netherlands 

International Organization Against Trachoma 
President Dr A F MacCallan, 33 Welbeck St , London, W , England 

FOREIGN 

British Medical Association, Section on Ophthalmology 
President Dr Stewart Duke-Elder, 59 Harley St, London, W 1 
Secretary Dr Thomasina Belt, 13 Mitchell Ave, Jesmond, Newcastle-on-Tyne 
Place Plymouth Time July 20-22, 1938 

Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each 
month 

German Ophthalmological Societi 
President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 
Place Heidelberg Time July 4-6, 1938 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary T Harrison Butler, 81 Edmund St , Birmingham, England 
Place Birmingham and Midland Eye Hospital 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 

All correspondence should be addressed to the Secretar 3 , Dr Mohammed 
Khahl 


Ophthalmological Society of the United Kingdom 
President Mr Gordon M Holmes, 9 Wimpole St , London, \V 1 
Secretary Mr H B Stallard, 35 Harley St , London, W 1 

Ophthalmology Society of Bombay 
President Dr D D Sathaj'c, 127 Girgaum Road, Bombay 4 
Secrctarj Dr H D Dastur, Dadar, Bombaj 14 

Place H B A Free Ophthalmic Hospital, Parel, Bomba\ 12 Time First 
Friday of c\erj month 


* Secretaries of «:ocieties are requested to furnish the information necessan.' 
to make this list complete and to keep it up to date 
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Oxford Ophthalmological Congress 

Master Dr C G Russ Wood, Hill House, Abberbury Rd , Iffley, Oxford, 
England 

Hon Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury, 
England 

Time July 7-9, 1938 

Palestine Ophthalmological Society 
President Dr Arieh Feigenbaum, Abyssinian Str IS, Jerusalem 
Secretary Dr E Sinai, Tel-Aviv 

Polish Ophthalmological Society 
President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lmdley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of Ophthalmology 
President Dr Malcolm Hepburn, 111 Harley St, London, W 1, England 
Secretary Dr C Dee Shapland, IS Devonshire PI , London, W 1, England 

SociETE Francaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Pans, 7e 

Society of Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm, Sweden 

Secretary Dr K O Granstrom, Sodermalmstorg 4 III tr , Stockholm, So , 
Sweden 

Tel-Aviv Ophthalmological Society 
President Dr D Arieh-Friedman, 96 Allenby Str , Tel-Aviv 
Secretary Dr Sadger Max, 9 Bialik Str, Tel-Aviv 

Tsinan Ophthalmological Society 

Chairman Dr Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung 

Place Cheeloo University School of Medicine Time Last Thursday of alter- 
nate months 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 

Ophthalmology 

Chairman Dr S Judd Beach, 704 Congress St , Portland, Maine 
Secretary Dr Derrick T Vail Jr, 441 Vine St, Cincinnati 
Place St Louis Time May 15-19, 1939 

American Academy of Ophthalmology and Otolaryngology, 
Section on Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , Chicago 
Executive Secretary-Treasurer Dr William P Wherry, 1500 Medical Arts 
Bldg , Omaha 

Place Washington, D C Time Oct 9-14, 1938 

American Ophthalmological Society 
President Dr Frederick Tooke, 1482 Mountain St, Montreal, Canada 
Secretary-Treasurer Dr Eugene M Blake, 303 Whitney Ave , New Haven, Conn 
Place Hot Springs, Va 

Canadian Ophthalmological Society 
President Dr W Gordon M Byers, 1458 Mountain St , Montreal 
Secretary-Treasurer Dr Alexander E MacDonald, 421 Medical Arts Blog, 
Toronto 
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National Society for the Prevention of Blindness 

President Mr William Fellowes Morgan, 50 W 50th St, New York 
Secretary Miss Regina E Schneider, 50 W SOth St, New York 

SECTIONAL 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr L C Gardner, 11 N Mam St, Fond du Lac 
Secretary Dr G L McCormick, 626 S Central Ave, Marshfield 

New England Ophthalmological Soctety 

President Dr Edwin B Goodall, 101 Bay State Rd, Boston 
Secretary-Treasurer Dr Trygve Gundersen, 243 Charles St, Boston 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time. 
8pm, third Tuesday of each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 

President Dr F C Cordes, 384 Post St, San Francisco 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St, San Francisco 
Place San Francisco Time June 19-22, 1939 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 

President Dr H L Goss, Cobb Bldg, Seattle, Wash 
Secretary-Treasurer Dr Purman Dorman, 1115 Terry Ave, Seattle 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month, except 
June, July and August 

Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr L J Friend, 425 E Grand Ave , Beloit, Wis 
Secretary-Treasurer Dr Thorsten E Blomberg, 501-7th St, Rockford, 111 
Place Rockford, 111, or Janesville or Beloit, Wis Time Third Tuesday of 
each month from October to April, inclusive 

Saginaw Valley Academy of Ophthalmology and Otolaryngology 
President Dr Don M Howell, Alma, Mich 

Secretary-Treasurer Dr Louis D Gomon, 308 Eddy Bldg, Saginaw, Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month, 
except July and August 

Sioux Valley Eye and Ear Academy 

President Dr R A Kelly, 304 N Mam St , Mitchell, S D 
Secretary-Treasurer Dr J C Decker, 515 Frances Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Eye, Ear, Nose and Throat 

Chairman Dr Grady E Cla>, Medical Arts Bldg, Atlanta, Ga 
Secretarj Dr John R Hume, 921 Canal St, New Orleans 

Southwestern Michigan Triological Society 
President Dr John Hunter McRae, 26 Sheldon Ayc, S E, Grand Rapids 
Secretarj -Treasurer Dr Dewej R Hectderks, 405 Medical Arts Bldg, Grand 
Rapids 

Time Third Thursday of alternate months 

Western Pennsy'lyania Ey'E, Ear, Nose and Throat SoaETY 
President* Dr C M Harris, Johnstown 

Secretarj -TrcTSiircr Dr C Wcarne Beals 41 X Bradj St,DuBois 
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STATE 

Colorado Ophthalmological Society 

President A presiding officer is selected for each meeting alternately until all 
members have served 

Secretary Dr John C Long, 324 Metropolitan Bldg, Denver 
Place Capitol Life Bldg, Denver Time 7 30 p m, third Saturday of each 
month, October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr Charles T Flynn, 41 Trumbull St , New Haven 
Secretary-Treasurer Dr Shirley H Baron, 309 State St , New London 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr Grady E Clay, 384 Peachtree St, N E, Atlanta 
Secretary-Treasurer Dr J Mason Baird, 511 Medical Arts Bldg, Atlanta 

Indiana Academy of Ophthalmology and Oto-Laryngology 

President Dr C W Rutherford, 23 E Ohio St , Indianapolis 
Secretary Dr Marlow W Manion, 23 E Ohio St , Indianapolis 
Place Indianapolis Time First Wednesday in April 

Iowa Academy of Ophthalmology and Oto-Laryngology 

President Dr H H Lamb, American Bank Bldg , Davenport 
Secretary-Treasurer Dr B M Merkel, 604 Locust St , Des Moines 
Place Davenport 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr Francis E Le Jeune, 632 Maison Blanche Bldg , New Orleans 
Secretary-Treasurer Dr Ediey H Jones, 1301 Washington St, Vicksburg, Miss 
Place Gulfport, Miss Time May 8, 1939 

Michigan State Medical Society, Section of Ophthalmology 
AND Otolaryngology 

Chairman Dr F N Smith, Grand Rapids Clinic, Grand Rapids 
Secretary Dr Dewey R Heetderks, 26 Sheldon Ave , S E , Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Frank N Knapp, 318 W Superior St, Duluth 
Secretary-Treasurer Dr George E McGeary, 920 Medical Arts Bldg , Minne- 
apolis 

Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 

President Dr Roy Grigg, Bozeman 

Secretary Dr A W Morse, 507 Phoenix Bldg , Butte 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr Norman W Burritt, 30 Beechwood Rd , Summit 
Secretary Dr A Russell Sherman, 671 Broad St , Newark 
Place Atlantic City Time June 1939 

New York State Medical Society, Eye, Ear, Nose and Throat Section 

Chairman Dr Algeron B Reese, 73 E 71st St , New York 
Secretary Dr Chester C Cott, 333 Linwood Ave, Buffalo 
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North Carolina Eye, Ear, Nose and Throat Society 

President Dr J M Lill}'', 302 Old St, Fayetteiille 
Secretary-Treasurer Dr Frank C Smith, 106 W 7th St , Charlotte 
Place Charlotte Time Octobei 

North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr N A Youngs, 322 De Mers Ave , Grand Forks 
Secretary-Treasurer Dr F L Wicks, 516-6th St, Valley Cit\ 

Place Fargo Time May 1939 

Oregon Academy of Ophthalmologt and Oto-Laryngology 

President Dr A B Dykman, Medical Dental Bldg, Portland 
Secretary-Treasurer Dr Andrew J Browning, 418 Mayer Bldg, Portland 
Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society Library, Providence Time 8 30 p m , 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 

President Dr S B Fishburne, 1430 Marion St , Columbia 
Secretary Dr J W Jervey Jr, 101 Church St, Greenville 
Place Columbia Time Nov 1, 1938 

Tennessee Academy of Ophthalmology and Otolart ngoi ogy 

President Dr Kate Savage Zerfoss, 165-8th Ave , N , Nashville 
Secretary-Treasurer Dr W D Stinson, 805 Medical Arts Bldg, Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr T E Fuller, 100 W Board St , Texarkana, Texas 
Secretary Dr 0 M Marchman, 1719 Pacific Ave , Dallas 

Utah Ophthalmological Society 

President Dr V P White, 143J4 S Mam St , Salt Lake City 
Secretary-Treasurer Dr E B Fairbanks, Boston Bldg , Salt Lake City 
Time Third Monda> of each month 

Virginia Society of Oto-Lartngology and Ophthalmology 

President Dr Charles T St Clair, 418 Bland St , Bluefield, W Va 
Secretarj -Treasurer Dr M H Williams, 30j< Franklin Rd , S W , Roanoke 

West Virginia State Medical Association, Eie, Ear, Nose 

AND Throat Section 

President Dr George Traugh, 309 C!e\ eland Ave, Fairmont 
Sccretarj Dr Welch England, 621 Market St, Parkersburg 

LOCAL 

Academt of Mpdicine of Northern New Jfrsfi, Section on 
Ete, Ear, Nose and Throat 

President Dr Andrew Rados, 31 Lincoln Park Newark 
Secrctarx Dr William F McKini, 317 RoscmHc A\c Newark 
Place 91 Lincoln Park South, Newark Time S 45 p m, second Monda% of 
each month October to Ma% 
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Akron Academy of Ophthalmology and Otolaryngology 
President Dr L E Brown, Second National Bldg, Akron 
Secretary-Treasurer Dr C R Anderson, 106 S Main St , Akron 
lime First Monday in January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr J Mason Baird, Medical Arts Bldg , Atlanta, Ga 
Secretary Dr Alton V Hallum, 478 Peachtree St , Atlanta, Ga 
Place Academy of Medicine, 38 Prescott St Time Second Friday of each 
month from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Frank B Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore 

Secretary Dr Fred M Reese, 6 E Eager St , Baltimoi e 

Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourth Thursday of each month from October to May 

Brooklyn Ophthalmological Society 

President Dr E Clifford Place, 59 Livingston St , Brooklyn 
Secretary-Treasurer Dr Frank Mallon, 1135 Park PI , Brooklyn 
Place Kings County Medical Society Bldg , 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Buffalo Ophthalmologic Club 

f 

President Dr Ivan J Koenig, 40 North St, Buffalo 
Secretary-Treasurer Dr Meyer H Riwchun, 367 Linwood Ave , Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmology and Otolaryngologi 

President Each member, in alphabetical order 
Secretary Dr A H Benz, 706 Medical Arts Bldg, Chattanooga 
Place Mountain City Club Time Second Thursday of each month from Sep- 
tember to May 

Chicago Ophthalmological Society 

President Dr Georgiana Dvorak-Theobald, 715 Lake St , Oak Park 
Secretary-Treasurer Dr Earle B Fowler, 55 E Washington St , Chicago 
Place Medinah Michigan Avenue Oub, 505 N Michigan Ave Time Third 
Monday of each month from October to May 

Cincinnati Ophthalmic Club 
Chairman Each member, in rotation 

Secretary-Treasurer Dr E R Thomas, 819 Carew Tower, Cincinnati 
Place Holmes Memorial Library, Cincinnati General Hospital Time 8 15 
p m , third Monday of each month except June, July and August 

Cleveland Oto-Laryngologilal Clup 

President Dr Clarence Engler, 2323 Prospect Ave , Cleveland 
Secretary Dr Fred Dixon, 2060 E 9th St , Cleveland 

Cleveland Ophthalmological Club 

Chairman Dr Paul Moore, Republic Bldg, Cleveland 
Secretary'' Dr G Leslie Miller, 14805 Detroit Ave , Cleveland 
Time Second Tuesday in October, December, February and April 
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College of Physicians, Philadelphia, Section on Ophthalaiology 

Chairman Dr Alexander G Fewell, 1924 Pine St, Philadelphia 

Clerk Dr W S Reese, 1901 Walnut St, Philadelphia 

Time Third Thursday of eierj' month from October to April, mclusne 

Columbus Ophthalmological and Oto-Lar^ngological Society 

Chairman Dr Hugh G Beatt}', 150 E Broad St, Columbus, Ohio 
Secretarj'-Treasurer Dr W A Stoutenborough, 21 E State St , Columbus, Ohio 
Place beshler Wallick Hotel Time 6 pm, first Monday of each month 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr Edgar G Mathis, 416 Chaparral St , Corpus Christi, Texas 
Secretary Dr E King Gill, 416 Chaparral St , Corpus Christi, Texas 
Time Second Thursday of each month from October to May 

Dallas Academy of Ophthalmology and Oto-Laryngologv 

President Dr Lester H Quinn, 4105 Live Oak, Dallas, Texas 
Secretary Dr J Dudley Singleton, 1719 Pacific A%e , Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy of Ophthalmology and Otolaryngologv 

President Dr E G Linn, 604 Locust St , Des Moines, Iowa 
Secretary-Treasurer Dr Grace Doane, 614 Bankers Trust Bldg, Des Moines, 
Iowa 

Time 7 45 p m, third Monday of every month from September to Jklay 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr William Fowler, 1066 Maccabee Bldg, Detroit 

Time 6 30 p m , first Wednesday of each month 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr L A Hulsebosch, 191 Glen St , Glen Falls 
Secretarj^-Treasurer Dr Joseph L Holohan, 330 State St, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Societv 

President Dr R A Gough, 602 W 10th St , Fort Worth, Texas 
Secretary-Treasurer Dr Charles R Lees, 806 Medical Arts Bldg, Fort Worth, 
Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Fridav of each 
month except July and August 

Grand Rapids Eve, Ear, Nose and Throat Societv 

President Dr Dewev R Heetderks, 405 Medical Arts Bldg , Grand Rapids, kfich 
Secretary-Treasurer Dr Robert G Laird, 116 E Fulton St, Grand Rapids’ Mich 
Place Various local hospitals Time Tliird Thursday of alternatin'^ months 
September to Maj. ° ' 

Houston Academv of :Medicine, Eve, Ear, Nose and 
Thpoat Section 

President Dr Louis Daih, 1215 Walker Avc Houston, Texae 
Secrcfirv Dr Herbert H Harris, 1004 Medical Arts Bldg, Houston 
Place Medical \rts Bldg , Hams Countv Medical Societv Rooms ’ TimV 
8pm, second Thursdav of each month from September to June 
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Indianapolis Ophthalmological and Otolaryngological Society 
President Dr J K Leasure, 23 E Ohio St , Indianapolis 
Secretary Dr Kenneth L Craft, 23 E Ohio St , Indianapolis 
Place University Club Time 6 30 p m, second Thursday of each month 
from October to June 

Kansas City Society of Ophthalmology and Oto-Laryngology 
President Dr E N Robertson, Concordia, Kan 
Secretary Dr John S Knight, 1103 Grand Ave , Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 


Long Beach Eye, Ear, Nose and Throat Society 
Chairman Dr Ben K Parks, 619 Professional Bldg, Long Beach, Calif 
Secretary-Treasurer Dr Paul Nilsson, 211 Cherry Ave , Long Beach, Calif 
Place Professional Bldg Time Last Wednesday of each month from October 
to May 

Los Angeles Society of Ophthalmology and Oto-Laryngology 
President Di Clifford B Walker, 427 W 5th St , Los Angeles 
Secretary-Treasurer Dr John P Lordan, 2007 Wilshire Blvd , Los Angeles 
Place Los Angeles County Medical Association Bldg , 1925 Wilshire Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 


Louisville Eye, Ear, Nose and Throat Society 
President Dr Gaylord C Hall, Brown Bldg , Louisville, Ky 
Secretary-Treasurer Dr Charles K Beck, Starks Bldg , Louisville, Ky 
Place Brown Hotel Time 6 30 p m , second Thursday of each month from 
September to May, inclusive 

Medical Society of the District of Columbia, Section of 
Ophthalmology and Otolaryngology 
Chairman Dr Earle Breeding, 1801 I St , N W , Washington 
Secretary Dr Elmer Shepherd, 1606-20th St , N W , Washington 
Place 1718 M St , N W Time 8 pm, third Friday of each month from 
October to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 
Chairman Each member, in alphabetical order 

Secretary Dr Sam H Senders, Medical Arts Bldg , Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 
8pm, second Tuesday of each month 


Milwaukee Oto-Ophthalmic Society 
President Dr John E Mulsow, 231 W Wisconsin Ave, Milwaukee 
Secretary-Treasurer Dr John B Hitz, 411 E Mason St , Milwaukee 
Place University Club Time 6 30 p m , second Tuesday of each month 


Minneapolis Ophthalmological Society 

Chairman Each member, in alphabetical order 
Secretary Dr M C Plunder, 645 Medical Arts Bldg, Minneapolis 
Place Hennepin County Medical Society rooms Time 6 30 p m , fourth 
Monday of each month, October to May, inclusive 


Montgomery County Medical Society 

Chairman Dr P H Kilbourne, Fidelity Bldg, Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg , Dayton, Uni 

Place Van Cleve Hotel Time 6 30 p m , monthly, first Tuesday from October 

to June, inclusive 
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Montreal Ophthalmological Societt 
President Dr L de G Joubert, 690 Dunlop St, Montreal, Canada 
Secretaij Dr K B Johnston 1509 Sherbrooke St, W, ilontieal. Canada 
Time Second Thursday ot October, December, February and April 

Nashville Acadehy of Ophthalmology anb Otolarvngoloc^ 
Chairman Dr Guy Maness, 119-7th Ave, Nashville, Tenn 
Secretary-Treasurer Dr Andrew Hollabaugh, Doctors Bldg, Nashrille, Tenn 
Place St Thomas Hospital Time 8 pm, third Monday of each month from 
October to May 

New Orleans Ophthalmological and Otolaryngological Society 
President Dr R H Fisher, Chess and Checker Club, New Orleans 
Secretar 3 ’^-Treasurer Dr H F Brewster, 837 Gravier St , New Orleans 
Place Eye, Ear, Nose and Throat Hospital Time Third Thursday of each 
month from October to June 

New York Academy of Medicine, Section of Ophthalmology 

Chairman Dr James W White, 15 Park Ave, New York 
Secretary Dr Rudolf Aebh, 30 E 40th St , New York 

Time 8 30 p m, third Monday of every month from October to Maj, inclusne 

New York Society for Clinical Ophthalmology 
President Di Percy Fndenberg, 38 W S9th St , New York 
Secretary Dr David Alperin, 889 Park Place, Brookhn 
Place Squibb Hall, 745-5th Ave Time 8 p m , first klondaj ot each month 
from October to May, inclusive 

Omaha and Council Bluffs Ophthalmological and 
Oto-Laryngological Society 
President Dr Philip Romonek, 107 S 17th St, Omaha 
Secretarj -Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6 pm, dinner, 
7pm, program , third Wednesday of each month from October to klaj 

Ophthalmological Society or the University of Pittsburgh 

President Dr W W Blair, 121 University PI, Pittsburgh 
Secretary Dr George H Shuman, 35l-5th Ave, Pittsburgh 
Time Second Monday m Noa ember, Januarj^ March and klaj 

Passaic-Bergen Ophthalaiological Club 
President Dr R N Berke, 430 Union St, Hackensack, N J 
Secretari’-Treasurer Dr T A Sanfacon, 340 Park Aac, Paterson, X J 
Place Paterson Eye and Ear Infirmary Time 9 pm, last Frida> ot eier} 
month, except June, July and August 

Philadelphia County Medical Society, Eye Section 

Chairman Dr Walter I Lilhe, 255 S 17th St , " 

Secretary Dr Edmund B Spaeth, 1930 Chestnuw 

Time First Thursday of each month from October to Ma> 

Pittsburgh Ophthalmological Society 

President Di Edward Stieren, Union Trust Bldg. Pitt'^burgh 
Secretary Dr George H Shuman, 351-5th Ayc, Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monda} oi each 
month, except June, July, August and September 

Richmond Ophthalmological and Oto-Laryxgological Sociity 
President Dr N H Turner, 200 E Franklin St, Richmond, ^*a 
Sccrctarj Dr Richard W Vaughan, Medical Arts Bldg, Richmond, Va 
Place Westmoreland Club Time 6 pm, second Mondaj of each month irom 
October to Maj 
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Rochester Eye, Ear, Nose and Throat Society 
President Dr R E Elliott, 78 S Fitzhugh St , Rochester, N Y 
Secretary-Treasurer Dr Raphael Farber, 280 Monroe Ave, Rochester, N Y 
Place Rochester Medical Association, 113 Prince St T.me 8 pm, third 
Monday of each month from October to May 

St Louis Ophthalmic Society 
President Dr Roy E Mason, Frisco Bldg, St Louis 
Secretary Dr Leslie Charles Drews, 508 N Grand Blvd , St Louis 
Place Oscar Johnson Institute Time Clinical meeting 5 30 p m, dinner and 
scientific meeting 6 30 p m , fourth Friday of each month from October to 
April, inclusive, except December 

San Antonio Ophthalmolo-Oto-Laryngological Society 
President Dr Oscar H Judkins, 414 Navarro St , San Antonio, Texas 
Secretary-Treasurer Dr Wilfred E Muldoon, 414 Navarro St, San Antonio, 
Texas 

Place Bexar County Medical Library Time 8 p m , first Tuesdav of each 
month from October to May 

San Francisco County Medical Society, Section on Etf, 

Ear, Nose and Throat 

Chairman Dr Russell Fletcher, 490 Post St , San Francisco 
Secretary Dr Avery Morley Hicks, 490 Post St , San Francisco 
Place Society’s Bldg , 2180 Washington St , San Francisco Time Fourth 
Tuesday of every month except May, June, July and December 


Shreveport Eye, Ear, Nose and Throat Societt 
Piesident Dr R R Kirkpatrick, 6th and 'Walnut Sts, Texarkana, Ark 
Secretary-Treasurer Dr W L Atkins, 940 Margaret PI , Shreveport, La 
Place Shreveport Charity Hospital Time 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 
President Dr P B Greene, 422 Riverside Ave, Spokane, Wash 
Secretary Dr O M Rott, 421 Riverside Ave, Spokane, Wash 
Place Paulsen Medical and Dental Library Time 8pm, fourth Tuesdav of 
each month except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society 
President Dr James F Cahill, 428 S Salma St , Syracuse, N Y 
Secretary-Treasurer Dr I Herbert Katz, 713 E Genesee St, Syracuse, N Y 
Place University Club Time First Tuesday of each month except June, July 
and August 

Toronto Academy of Medicine, Section of Ophthalmology 
Chairman Dr A Lloyd Moigan, Medical Arts Bldg, Toronto, Canada 
Secretary Dr W R F Luke, Medical Arts Bldg , Toronto, Canada 
Place Academy of Medicine, 13 Queen’s Pk Time First Monday o eac 
month, November to April 


Washington, D C , Ophthalmological Society 
President Dr G Victor Simpson, 1710 Rhode Island Ave , N W , Washington, 


D C 

Secretary-Treasurer Dr Frank D Costenbader, 
Place Episcopal Eye, Ear and Throat Hospital 
in November, January, March and May 


1726 I St, Washington, D C 
Time 8pm, first Monda' 
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hill oducUon 

Problems of colo) vision 

Dependence of color sensation on stimulus 
Congenital color deficiencies 
Partial color blindness 
Anomalous trichromats 
Diagnosis 

Frequency of different types of color deficienci 
Heredity of color deficienc} 

Total color blindness 
Development of color sense 
Phenomena of local adaptation 

Phenomena of revulsne local adaptation 
Black sensation 
Importance of contrast 
Local differences in adaptation 

Measurement of the phenomena of local adaptation 
Phenomenon of constanc} 

Seat of local adaptation 
Light and dark adaptation 

Diseases accompanied b\ disturbances of dark adaptation 
Clinical methods 
Focal illumination 
Tonometrj 

Scnsitneness of the cornea 

This article comprises lectures deinered m the E\e Department (Tennent 
Foundation) of the Uni\ersit\ of Glasgon in April 193*6 General questions con- 
cerning light and color sense were treated Special attention was paid to German 
literature, it was taken for granted tint English authors were well known to the 
listeners and the% were therefore onh mentioned in passing Similarh, m this 
printed \erston of the lectures the citations are restricted to the most* essential 
Dr Arnold Knapp, one of the editor^ of the Archaes, suggested that the 
lectures be printed in this loiirinl. which was not onginalh contemplated Since 
the hearers in Glasgow were mosth practicing ophthalmologists, some principles 
which arc well known to psiehologists are treated rather fulh 
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Diseases of the eye dependent on constitution and on climate 

Tuberculous diseases of the eye and general constitution 
Scrofula of the eye 

Diseases of the eye in relation to weather and climate 
Hordeolum 

Catarrhal ulcer of the cornea 
Acute conjunctivitis 
Herpes corneae 
Scrofula of the eye 
Acute glaucoma 
Siimmaiy 

INTRODUCTION 

If a person goes from a biightly illuminated room into a dark one, 
he sees nothing at first After a short time he becomes adapted to the 
darkness and is able to find his way about If he returns to the brightly 
lit room, he is dazzled and all appears much brighter than before his 
stay in the dark room Actually no change has occurred in the intensity 
of the illumination The change of the impression is therefore related 
to a change in the human organism causing one to react in a different 
manner to the same surrounding circumstances This phenomenon is 
well known It is only one especially striking example of the relation 
between the living organism and its environment 

The ordinary man, starting from his own experience and with what 
is called the constancy of his own ego, naturally thinks that differences 
in his sensations to the same external influences are due to changes 
in these and not in himself But, as already noted, it is often his own 
organism which does not react in the same manner to the same external 
influences Therefore, in the case of different physical or psychic 
events one must always consider to what extent they are based on the 
environment and to what extent on the subject himself The ancient 
philosopher Democritus expressed this idea in the following sentence 
‘Tn reality we perceive nothing certainly or infallibly but only impres- 
sions, which change according to the momentary condition of the body 

The distinction between environment and the inner perception of 
the organism — die Umwelt und die Innenwelf — has been especially 
clearly defined by von Uexkull ^ He convincingly showed that each 
person has his own environment, therefoie, there is nothing absolute 
in the surroundings, in the sense of a constancy which is the same for 
all persons 

A nice exposition of this thought was given by the Baltic scholar 
Karl Ernst von Baer ^ about seventy yeais ago He discussed how 

1 von Uexkull, J J Umwelt und Innenwelt der Tiere, Berlin, Julius 
Springer, 1921 

2 von Baer, K E Reden gehalten in wissenschaftlichen Versammlungen 
und kleinere Aufsalze vermischten Inhalts, ed 2, Braunschweig, F Vieweg & Sohn, 
p 254 
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dependent on the duration of the life of the individual organism the 
view of the world would appear provided the organism had human 
understanding A transient being, living but for a day, will conceive 
the day as happening but once with the rising of the sun on one side 
and Its setting on the other side of the horizon , the longer-lived organism 
recognizes the rhythmic repetitions of the event and gives it another 
explanation 

The size of the organism is another aspect of environment which 
causes variations in visual concepts One need not consider different 
species of animals For when human beings of varying stature, chil- 
dren or adults, observe objects around them, the fact that the head is 
at a different height from the ground at varying stages of growth is 
sufficient reason for their receiving different images of the world As 
a man grows there is a change in the zero of his system of coordinates, 
which zero, according to F B Hofmann,® is situated in the articulation 
between the skull and the uppermost vertebra This articulation is of 
the utmost importance for orientation in space Its displacement, 
important as it is, escapes one’s notice owing to the slowness of man’s 
growth Here again, there is no constancy of environment for the 
individual This is true not only under noimal conditions but with 
the pathologic reactions of the oiganism 

The fact that individuals consider the environment constant is a 
biologically important equalizing function of the whole constitution 
which first allows life in a fuller sense A change of a primitive imme- 
diate reaction is followed by a coirection m the organism itself, but 
one which often remains unperceived The final behavior of the organ- 
ism IS the result of the interaction of these two processes 

How e\ er, this must not lead one to believe that the primary experi- 
ence IS unchanged when the same conditions are encountered at diffeient 
times It IS a peculiarity of the luiiig being that it perhaps neier 
gives the same reaction to the same suriounding conditions twice because 
the organism does not remain the same Ewald Heriiig'* mentioned 
this m one of his excellent lectures He imputed to the living organism 
a kind of remembrance of all c\ents which had occurred to it, not onl\ 
those of the conscious mind but those of the unconscious mind 

If the human being is al\\a\s changing his reactions to the same 
condition, it will rcadil} be seen, from the extreme differences between 
human beings — e^cn though one considers onh these — how ^as^h dif- 
ferent the biologic responses must be This is true not only of pliysio- 

3 Hofmann, F B Ramm^inn, in \on Graefc, A, and Saemisch, E T 
Handtnich der gc'^amtcn \nsitnhtilkimdc, cd 2, Leipzig, \\ ilhclm Engclmanti 
loOMOn, %ol 3, dnp 13, p 393 

4 Htrinc E Ltbcr das Gcdachtnis als cine allgenicine Funktion der 

orgam^-chen Maurie 1870, in Hcnng H E Fnnf Redcn aon Ewald Hcrin- 
I \\ dlulm Engclmann, 1921 
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logic, but more especially of psychologic, i espouse How differently, 
for instance, do persons lespond to esthetic impression ' How change- 
able IS the susceptibility to infections ' These differences are in the last 
analysis based on the constitution as determined by heredity This 
multiplicity of reaction presents some difficult}’’ in every science It is 
encountered in both the mental and the so-called exact natural sciences 
Medical science may take a place between these two groups 

I shall discuss the multiplicity of reactions of organisms to then 
surroundings on the basis of normal functions and pathologic processes 
of the eye The somewhat complicated matter will compel me to be 
theoietic and will lead to questions somewhat away from my special 
theme 

PROBLEMS OF COLOR VISION 
I shall first consider some problems of physiologic optics 
In the sphere of light and color sense it is necessary to distinguish 
clearly between the objective and the subjective, or between the outer 
world and sensation While Goethe according to his philosophy believed 
in an almost mystic unity of the light and the eye, today it is impossible 
to accept his view, although a higher unity in the sense of von Uexkull 
may be admitted 

According to the angle from which one approaches the problem, 
one will take as one’s starting point either the physical processes or 
those of sensation Duiing the past fifty years there has been a dispute 
(now apparently ended) in the realm of physiologic optics as to the 
starting point On the one side were the scholars, preeminently physicists, 
who sought to discover the relations between stimulus and sensation 
by means of physical measurements Newton may be called the pioneer 
in this direction. Young followed in 1800 and Maxwell sixty years 
latei The principal representatives of this group in Germany were 
Helmholtz, Konig and von Kries These scientists considered the 
physical data, namely, wavelength, intensity, mixture of defined lights 
and so on, the basis for scientific investigation . In opposition to this 
opinion, Ewald Hering, partly following the ideas of Einst Mach, 
emphasized the necessity of starting not from physical events but from 
immediately given sensations These are the primary principles By 
ciitical judgment of sensations and determination of the various con- 
ditions under which a definite sensation is perceived, one may, accord- 
ing to Hering,® draw certain conclusions as to the underlying physiologic 
events Annin Tschermak ° designated this kind of research, ’vvith 

5 Henng Grundzuge der Lehre vom Lichtsinne, in von Graefe, A, and 
Saemisch, E T Handbuch der gesamten Augenheilkiinde, ed 2, Berlin, Julius 
Springer, 1921, vol 3 

6 Tschermak, A Der exakte Subjektivismus in der neueren Sinnes- 
physiologie, Arch f d ges Physiol 188 1, 1921 
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ail antithetic expression, exact subjectivism A similar point of new 
has been taken by some psychologists and ophthalmologists, foi example 
Geoig Elias Mullei, Hillebrand and Hess 

These two schools, while strongly opposing each other about forty 
yeais ago, made many contributions of the greatest importance to the 
knowledge of this subject It seems to me that Heiing’s starting point 
makes it easiei to understand the complicated mattei in i elation not 
only to the sense of vision but to the physiologic basis of all sensation 
It may be emphasized that by this method a great deal is not immediately 
apparent but needs ciitical consideration to permit arrival at uhat was 
Hermg’s primary object, the delineation of perception by experiment 
Those of the other school emphasized that it was impossible to 
reproduce one person’s experience in another This was one of then 
chief reasons for starting from the physical conditions, since subjective 
sensations cannot be the foundation of knowledge But herein lies the 
general problem of all mutual understanding and exchange of thought 
Scientific research in general is possible only on the supposition of the 
existence of a psychologic organization of the same kind, although 
this supposition IS not true Even the physical study of physiologic 
optics IS established on this supposition 

To make research m the psychology of sensations possible it is first 
necessary to determine the equality or the inequality of two sensations 
This is done in the fundamental psychophysiologic investigations of 
Fechner " One judges simultaneously or successively two sensations, 
however called forth, with regard to their equality or inequality If 
one wishes to learn something about the connection between a person’s 
psychic behavior and the outer world, it is necessary to determine how the 
psychophysical substance answeis to an exactly determined physical 
stimulus This determination itself is, of com se, only indirectly possible 
through sensations and perceptions 

The chief problem is What is the functional relation in a mathe 
matical sense between stimulus and sensation^ 

On the one hand, the more physically minded maintained it sufficient 
to define exactly and to reproduce the physical stimulus For the psycho- 
physical substance will always react in the same manner, provided 
the excitation is always nearly the same The differences occasionally 
observed were considered to be accidental (von Kries ®) On the other 
hand, the scholars starting from the psychophysical side, especially 


^ Elemente der Psychophysik, ed 3. Lapz,?, Breitkopf 
8 von Knes, J A Allgememe Sinnesphysiologie, Leipzig, F C W '\’'ogel. 
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Hering, emphasized the changes m the excitability of the living sub 
stance Therefore, they did not in all cases exactly define the physical 
stimulus used in their experiments, for in view of the changes m the 
excitability they did not believe this to be of great importance 

Because of these two points of view differences in the results of 
lesearch were bound to arise The cause was often not clear and 
naturally led to violent disputes, since it was a question of sensations 
experienced by one person only In determining experimentally the rela- 
tion between stimulus and sensation, a single observation is of no value , 
the experiment must be repeated many times The reconstruction of 
exactly the same conditions in relation to the physical stimulus is not 
too difficult, but special precautions are necessary to reproduce the 
same condition of the nervous substance Strictly speaking, this is not 
always possible, because not only the change m the nervous system 
but repetition and recollection of former occurrences are important 
Even if only a single observation is made, the manner of reaction is 
largely dependent on the immediately preceding excitation 

Theiefore, using a simple expression for complicated things, one must 
consider the factor of time in all experiments dealing with the function 
of the senses ® 

Since the results foi different individuals seem to be within certain 
definite limits, these may be determined by the conformity of the decisive 
factors, namely, time, adaptation, psychologic condition and judgment 
Further, the deviations may be equalized and a mean value obtained 
by the method of limits of error 

During the first investigations in physiologic optics, up to about 
the first decade of this century, it was usual to formulate general laws 
based on the experiments of only one person or of a few persons But 
the previously mentioned point of view makes it necessary to use 
methods whereby a great number of peisons may be submitted to the 
experiments Thus the American literature, for instance, reports 
researches into physiologic optics which are founded on the investigations 
of many observers To be sure, this condition can be fulfilled only 
when the problem is simple When experiments require much time or 
are very complicated, as in the so-called gaging of the spectrum, they 
must still be limited to the investigations of a few specially trained and 
skilled observers 

“ r 

9 That ophthalmologists do not sufficiently observe this point becomes clear 
when one considers the clinical method for examining the reactions of the pupil 
The duration of the stimulus of light has hitherto been considered only bj 
ELK Zeldenrust (Ueber die Chronaxie des Lichtreflexes der Pupille, Arch 
-f Augenh 104 585, 1931) Analogous considerations as to the reaction of the pupil 
jn accommodation or convergence have never been made 
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Only when the demand foi a laige number of peisons for experi- 
mentation IS fulfilled will It be known whether, besides the hitherto 
known types of light and coloi sense, theie are other as yet unknown 
foims Some investigations made in recent times seem to piove that 
such congenital variants occui, owing peihaps to hereditary differences 
Generally, such differences aie present not only in the nervous sub- 
stance but in the physical makeup of the eye For instance, Holm^° 
and Kravkov^^ found differences in the pigmentation of the macula 
which necessarily cause differences in the equation of spectial lights 

With increasing age the lens becomes more yellow and therefore the longer 
wavelengths predominate over the shorter ones in their action on the substance 
of the visual sense If the crystalline lens is dark brown, as in the so-called 
cataracta nigra, there will be no perception of blue and violet This is the so-called 
blue blindness, due to the yellow coloring of the lens Hess has suggested 
that the very intense blues found in the pictures painted by Titian in his old age 
— he was painting at the age of 90 — ^are due to his not seeing blue well enough 
In order to produce the necessary degree of blue in his pictures for himself, he 
was forced to apply this color heavily 

Variations in the rate of adaptation of the eye to low illumination are 
due, in addition to differences in the visual substance, to physical fac- 
tors, such as differences in the width of the pupil, which becomes smaller 
with increasing age Even in persons of the same age the size of the 
pupil varies according to whether the S3fmpathetic or the parasympathetic 
system predominates in the innervation of the iris Thus the quantity 
of light entering the eye will vary, and, as a result, eyes show differences 
in their adaptation to darkness 

I shall first consider the sensation of color as the sole psychic 

matter There are colored and uncolored sensations, called m Geiman 
bunte und unbuiite Faibenempfindungen By the expression uncolored 
is meant all shades of white, gray and black, by the term colored, the 
totality of the other colors The German word bunt, “colored” in a 
narrower sense, was first used by Hering® Other authors expressed 
the opinion that signifies not a single color but a collection 

of different colors This difference in the terminology is in my 
opinion of no importance, provided one knows what is meant This 
expression is clearer than the division of the colors into those with 
hue and those without hue tonfteie und tonhaltige Fmben I shall 
use the words colored and uncolored when distinguishing between the 

10 Holm, E Das gelbe Maculapigment und seme optische Bedeutung Arch 
f Ophth 108 1, 1922 

II Kravkov, S Ueber die Lichtabsorption der gelben Farbe der 

Maculagegend, Arch f d ges Physiol 210 781, 1925 

12 Hess, C Ueber Blaublmdheit durch Gelbfarbung der Linse, Arch f 
Augenh 61 29, 1908 
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coloi of the white, gray and black set and the others, although the 
expression uncolored color sensation is a contradiction 

A psychologic analysis shows that four colors arise from the large 
number of possible color sensations a pure red, a pure green, a pure 
yellow and a pure blue These foui pimcipal colors in a psychologic 
sense — Uifaiben odei Giiindfarben, according to Hering — have always 
only a single color quality In contrast thereto, the other colors contain 
two principal colois, for instance orange (yellow and red) and violet 
(blue and red) These colors he between the principal colois, because 
they suggest two of them These are called transitional colors — 
Zwischen- odei Uebei gangsfmben 

It IS of importance to note that there is no color sensation in which 
are seen red and green or yellow and blue Therefore, these colors 
are named by Hering opponent colors — Gegenfai ben 

There is no doubt about the character of the pure blue and the pure 
yellow But that is not true of the pure green and the pure red, or 
Urgrun und Uitot Therefore, many mistakes and unnecessary dis- 
putes have arisen in the literature Many authors, for instance Ladd- 
Franklin,’-® identified Henng’s pure red as that which is produced by 
the longest wavelength of the spectrum But this has always a slight yel- 
lowish tinge In the spectrum pure red containing neither blue nor yellow 
does not exist The pure red can be produced only by a mixture of a light 
of short waves and long waves from the spectrum for instance, violet 
and red Usually such colors are called purple The same is true of the 
pure green In nature is seen the green of leaves and grass But this 
green contains a little yellow One is therefoie inclined to accept this 
as the pure green and to consider the pure green, which is neither 
yellowish nor bluish, as a bluish green 

Color sensations in a special sense — die bunten Faiben — may be 
symbolically arranged in a circle in which yellow and blue, and red and 
green aie situated at the opposite ends of two diameters drawn at 
light angles to one another One can imagine that the colors in the 
circle are continuously changed Red passes with the increase of the 
yellow component via orange into pure yellow, this through the yel- 
lowish green hues to pure green and so on, until there is a return 
again to red 

The set of uncolored sensations — white, gray, black — forms not a 
circle but a straight line At one end is situated the darkest black , at the 
other end, the brightest white Between them he the gray colors of 
different brightness or darkness This is illustrated in figure 1, which 
shows the increase of white and the decrease of black in the passage 
from black to white through the set of gray colors Here also there 

13 Ladd-Franklin, C Eine neue Theone der Lichtempfindungen, Ztschr f 
Psychol 4 211, 1892 
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IS a continuous set, but without chaiacteristic tuining points as in 
color sensation In the change, for instance, from a bluish to a yel- 
lowish red a chaiacteristic point is to be found at the pure red 
Dimmick“ suggested such a point in a middle giay, but I think this 
theory is not justified If there were such a point, there w^ould be an 
antagonism similar to that of the color sensations, and this would con- 
firm Hermg’s theory, about wdnch I shall speak later 

But here I wish to emphasize that black and white as sensations 
are ahvays of the same kind as the other colors The opinion of many 
physicists that black should not be considered a color because its sensa- 
tion does not arise from a physical stimulus is not right This point will 
be discussed in detail when I deal with the phenomena of contrast 
Experience shows that every principal or transitional color can join 
with each member of the set of black-white sensations For instance, 
a pure red may join with white, with black or any shade of gray In this 
way are produced a great number of nonsaturated colors — verhnllte oder 
ungesatkgte Fai ben According to the different brightness or darkness 
of the gray one distinguishes different sets, m which the relation between 
the pure red and the gray changes from the highest degree of saturation 
to the lowest, namely, the gray alone In this manner results Henng’s 
triangle of shades, Nnanaei ungsdi eteck, as shown in figure 2 

Henng suggested by that triangle only a symbolic representation of possible 
sensations, without regard to the physical stimulus William Ostwald.^® on the 
contrary, apparently without knowledge of Hering’s idea, gave the color triangle 
an objective foundation For him it was important always to reproduce the same 
color quality by the exact mixture of pigments In this way he physically determined 
the waves reflected by the pigment and the content of physical white, the so-called 
albedo Thus he sought to determine the physical stimulus, especially the com- 
position of a pigment which, he supposed, always excites the same sensation 
According to Fechner’s law he distributed the physically defined pigments in sets 
with a number of logarithmically ordered sets Ostwald’s suggestion and his 
whole work concerning color sense were eminently practical In this respect 
he brought about substantial improvement 

Considering that every member of the color circle can be enlarged 
to a triangle of shades, their total number will form a double cone as a 
symbolic representation of the sum of the sensations (fig 3) On the 
axis thereof there are the uncolored sensations at the top, white, 
at the bottom, black At the equator the most saturated colors are to-be 

14 Dimmick, F L Minor Studies from the Psychological Laboratory of 
Cornell University A Note on the Series of Blacks, Greys, and Whites, Am J 
Psychol 31 301, 1920 

15 Henng, E Zur Lehre vom Lichtsinne, in Wissenschafthche Abhandlungen, 
Leipzig, Georg Thieme, 1931, vol 2 

16 Ostwald, W Mathetische Farbenlehre, Leipzig, Verlag Unesma G m 
b H , 1921 
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found , on the upper half of the cone, the bright, more or less saturated 
colors, in the lower half, the darker ones Concerning this body of 
colors also the different opinions of both Hering and Ostwald are valid 
in the sense already mentioned with regard to the triangle of shades 




Fig 1 — A, scheme of the white-black or gray set after Hering,^® with constant 
“weight” of sensation B, scheme of the white-black or gray set after Tschermak 
(in Bethe, A , and others Handbuch der normalen und pathologischen Physiologic, 
Berlin, Julius Springer, 1929, vol 12, pt 1, p 300) with change of weight of 
sensation 


umite 



Considering the double cone or only the circle of saturated colors, 
the possible number of steps between green and blue is apparently 
smaller than that between yellow and led or between red and blue 
In other words, green and blue are more nearly alike than the other 
pairs of principal colors Ostwald explained this on the basis of insuf- 
ficient exercise for distinction, but certainly that is not satisfactory 
Other authors have constructed oblique forms of double cones or 
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tetrahedra signifying the smaller or laigei distances between the four 
fundamental colois Some of these are shown m figure 

The body of colors is a continuum, therefoie, theoretically, the 
number of the possible color sensations is infinite In reality the numbei 
IS limited, for in order to distinguish two colors there must be a ceitam 
minimum difference between them An exact absolute number of differ- 
ent color sensations cannot be given 

Because the body of colors has three dimensions, eveiy point theieof 
may be defined by three coordinates Therefore, each single coloi 
sensation has been given a thiee-dimensional chaiacter Long ago 
Grassman and Helmholtz’-® distinguished three lelativeiy independent 
qualities in each color sensation, namely, brightness, hue and saturation 
Saturation means the relation of the pure color to the uncolored portion , 
hue, the specific color quality with regard to a definite member of 



Fig 3— Double cone as symbolic representation of the totality of colors (Color 
body after Ostwald 


the color circle Brightness is a quality not easy to define but denotes 
chiefly a degree of resemblance to a definite member of the white- 
black set 

In regard to the set of black-gray-white sensations, one cannot speak 
of saturation, because there is no colored portion Therefore, the only 
question is the proportion of white and of black which simultaneously 
affects the degree of brightness 

Psychologically it is sometimes necessary to discriminate between 
brightness and darkness or between whiteness and blackness That 
depends on the psychologic interpretation Whether the brightness of 
a color IS determined only by the uncolored part or also by its colored 

17 Hofler, A Zwei Modelk schematischer Farbenkorper und die vermutliche 
Gestalt des psychologischen Farbenkorpers, Ztschr £ Psychol u Phvsiol d 
Smnesorg (Abt 1) 58 356, 1911 

18 Helmholtz, H L W Handbuch der physiologischen Optik, ed 3 Ham- 
burg, L Voss, 1909-1911, vol 2, p 110 
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part has been lepeatedly discussed Originally Hillebrand and Hering 
supposed blue and green to have a specific darkness and yellow and 
red a specific brightness This is the theory of the specific brightness 
of colors It was founded on the supposition that in the so-called 
scotopic vision of the dark-adapted eye there is only the uncolored effect 
of radiation on the nerve substance, under these conditions one cannot 
see the different colors The spectrum at low luminosity appears as 
an uncolored band of differing luminosity with the maximum at a 
wavelength of 530 millimicrons, the point at which the light-adapted 



Fig 4 — Different forms of the body of colors with reference to their greater 
or lesser resemblance or relation to the fundamental colors (After Hofler^') 

eye sees yellow-green For the light-adapted eye the brightest point 
m the spectrum is at a wavelength of about 580 millimicrons, which 
for the dark-adapted eye appears rathei dark, the led end of the 
spectrum is hardly visible to the dark-adapted eye, because red appears 
as black 


19 Hillebrand, F , and Hering, E Ueber die spezifische Helhgheit der 
Farben, Sitzungsb d k Akad d Wissensch Math -naturw O 98 70, 1889 
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The fact that in daik adaptation the led and oiaiige hues become 
daikei and the blue and gieen biightei has for a long time been called 
Puikmje’s phenomenon By addition of led and yellow to the uncol- 
ored sensation, the long wave end of the spectium should, accoidmg 
to the specific biightness of these vai legated colois, become brightei , 
and by addition of the specific daikness of green and blue, the othei 
end should become daikei 

Since it has become known that theie aie both a daik appaiatus 
and a light appaiatus of the eye, the theory of the specific luminosity of 
colois has lost its piobability Neveitheless, blue and gieen may have 
some daik, and yellow and led some bright, quality This is peihaps 
connected with a specific element which led to led and yellow being 
designated waim colois and blue and gieen cold, with lespect to their 
esthetic value Howevei this may be, satin ation and biightness of 
coloi cannot be consideied independent vaiiable factois of sensation 
The view that the thiee components, biightness, hue and saturation, 
weie independently vaiiable was founded on the theoiy of Helmholtz, 
who suggested that these thiee components weie defined by some chai- 
acteiistics of the exciting light The hue was said to depend on the 
wavelength, the brightness on the intensity of the ladiation and the 
satui ation on the propoitions of homogeneous spectial light and of white 
light According to this assumption the sensation pioduced by homo- 
geneous spectial light, namely, light of a single wavelength oi, belter, of 
a very nanow band of wavelengths, was consideied to be most satui ated 
But one can perceive aftei -images oi, by contiast, sensations of still 
greatei satui ation, as I shall discuss latei When the intensity of light 
increases the hue changes, and it then has none of the characteiistics 
of a pure pi unary coloi This is a classic example of the confusing 
of the physical stimulus with the sensation produced theieby 

If, in a strictly psychologic sense, one desires to note the variables 
in color sensation which may change independently, it seems to me they 
aie the following thiee (1) the amount of black-white, (2) the amount 
of blue-yellow and (3) the amount of green-ied sensation Because 
green and led, and blue and yellow are by pans antagonistic in a given 
sensation, only one partnei of each pan can be piesent 

DEPENDENCE OF COLOR SENSATION ON STIMULUS 

The experience of coloi is usually dependent, on the one hand, on 
exteinal stimuli affecting the visual organ These aie called light rays 
Their composition may be manifold The expeiience is founded, on the 
other hand, on iiiteinal physiologic and psychic conditions which essen- 
tially determine the effect, the coiiciete sensation or peiception 



554 


ARCHIVES OF OPHTHALMOLOGY 


Henng® called attention to the fact that the inteipretation of one’s 
color sensations is, to a gieat degree, determined by experience A 
piece of white paper on the floor may be perceived as such or as a 
spot on which the sun is shining The interpretation depends on the 
circumstances Often the color of an object the qualities of which ate 
known is seen not as it really appears but as one remembers it That 
sensation Hermg called memory color (Gedachtnisfaibe) Therefore, 
in a room m which a reddish or yellowish illumination has been pio- 
duced by a great many sources of artificial light, things are percewed 
as having almost the same color as m daylight Nevertheless, th( 
composition of the reflected light is greatly altered But this correction 
does not always obtain, and therefore women are cautious about the 
shades of blue they wear in artificial light 

In a similar manner colors arising only from a physiologic basis, 
such as the contrast colors, are often suppressed because the memory 
colors predominate The shadow on snow is to the keen observer blue 
or purple, and the artist paints it so, but the ordinary man does not 
see this contrast, he sees only the white color of the snow 

Into this variety of experience some order may be brought by 
following the suggestions of Katz, who demonstrated that the so-called 
material of colors may be perceived differently in different circumstances 
By looking through a small hole at a colored field of any kind at 
such a distance that it is impossible to distinguish any details of its 
surface, such as irregularities in texture, one has a perception of what 
Katz termed “plain colors” (Flachenfarben) These colors have an 
absolute character, although they may show to some extent also in the 
third dimension The blue sky, for instance, has this character I 
should prefer to call this kind of color perception “absolute color,” 
because the color has lost all factors of its usual appearance 

The second type of colors that one sees are the so-called surface 
colors (Obeiflachenfmben) When one perceives a colored surface, 
for example a paper, with irregularities of texture, one has the impression 
that the color is bound to this surface 

Katz named some phenomena already described by Heimg spatial 
colors (Raumjaiben) A darkly shaded corner m a room seems to be 
entirely gray, when the room is illuminated this area takes on color 
This kind of color perception has three dimensions 

The discrimination which Katz makes between the appearances of 
colors under different circumstances is not always possible, as this 
depends also on the disposition of the observer Nevertheless, his state- 

20 Katz, D Die Erscheinungsweisen der Farben, Ztschr f Psychol, 1911, 
supp 7 
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ments seem justified, since neurologists hnve described cases of loss of 
perception of surface colors alone after injury to the brain (Gelb 

But all these questions are of merely psychologic interest. The 
question as to whether a person is able to experience all color sensations 
which are called color material is one dealing with a primitive function 
How can the essential factors of the color sense of a person be 
determined^ As in all researches concerning sensation, investigation is 
founded on special tests One considers how the tests are performed and 
especially if the person tested does them m the same manner as the 
majority of persons If he does so, his color sense is considered normal 
In tests of the color sense the subject is asked to decide whether two 
colored fields are equal or not, and if they are not equal, in what manner 
they are unequal This method is loiown as that of color equation 
Between the stimulus and the psychic sensation lies the tiansforraa- 
tion of the stimulus into chemical or electrical processes in the peripheral 
organ and their conduction along the visual pathway to the central 
organs in the brain The electrical piocesses arising in the retina and 
conducted along the optic nerve have been explored recently by Adrian 
and Matthews and by Kohlrausch and his pupil Sachs The action 
currents are different according to the light which influences the eye 
One must suppose that in the peripheral organs the process is specific, 
depending on the specific character of light as to wavelength and 
intensity But there is no need to discuss this here 

To consider only the relation of the physiologic and the psychic 
final link is complicated enough Foi clinical purpose, physicians are 
usually content to carry out some simple tests by means of cards, such 
as those of Stilling or of Ishihara 

Even if specially adapted spectroscopes are used, for example the 
so-called anomaloscope, only one equation is tested As a rule, con- 
clusions are drawn therefrom as to the entire color sense But that can 
be allowed only for practical, not for scientific, purposes If the color 
sense of a person is to be studied exhaustively in a scientific manner, it 
must be gaged Theoretically, it would be of no importance whether for 
this purpose homogeneous or mixed light is used The physical definition 
of homogeneous spectral lights is easier, and they are therefore more 
easy of exact estimation than mixed lights, whether they arise by 

21 Gelb, A Ueber den Wegfall der Wahrnehmung von “Oberflachenfarben ” 

Ztschr f Psychol 84 193, 1920 ’ 

22 Adrian, E D , and Matthews, R Action of Light on the Eye, T Phvsiol 
63 378, 1927, cited by Kohlrausch 23 

23 Kohlrausch, A Die elektnschen Vorgange im Sehorgan, in Schieck F 

and Bruckner, A Kurzes Handbuch der Ophthalmologic, Berlin, Julius Springer’ 
1932, vol 2, p 118 to j 

24 Sachs, cited by Kohlrausch,23 p 150 
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reflection from pigment or by absorption Avhen passing through filters 
For general demonstrations the second method may be sufficient, but 
for gaging, the use of homogeneous spectral lights is indispensable 
Therefore, I shall discuss only some experiments carried out by means 
of spectral lights 

By mixing three suitably chosen spectral lights it is possible to 
produce all colors, at least their hue On this fact is based the three 
component theory piopounded b)^ Thomas Young and improved by 
Helmholtz (fig 5) On this basis rest the investigations of the majority 
of English authors and those of Helmholtz and his pupils in Germany 
According to their experiments the colors red, green and blue or violet 
are usually taken as fundamental colors, because, as I have already said, 
by mixing these all other hues in the spectrum can be obtained 

The principle employed depends on the fact that the mixture of two 
lights which are not too far apart m the spectrum, for instance orange 
and yellowish green, gives the appearance of the color of some light 
lying between the two — in the sample chosen, orange, yellow, etc The 



Fig 5 — Scheme of the course of excitability curves for the three kinds of 
fibers, after Young and Helmholtz, with reference to different spectral lights 
The colors in the spectrum are distinguished by their initials The continuous 
line is the curve for red, the dash line, the curve for green, and the dash and 
dot line, the curve for violet 

color produced by the mixture depends on the proportions of the two 
components, and the resulting color will be nearer that of one of 
them 

When the two components are more distant from each other in the 
spectrum the resulting colors become less and less saturated, neverthe- 
less, the hues accord with those of the colors produced by lights between 
the components But at a certain distance the result of the mixture is 
colorless, without hue These are the so-called complementary lights 
or antagonistic lights The number of pairs of complementary colors 
IS great for instance, yellow and blue, and yellow-green and iiolet 

(fig 6) 

One maj object that the mixture of a jellow and a blue pigment is not white 
but green, and that is true, but here (fig 7), as was shown by Helmholtz, the 
wavelengths which affect the green sensation are residuary The yellow pigment 
absorbs the short wave half of the spectrum, effecting a blue sensation The 
blue pigment absorbs the red and yellow When the two are mixed there remains 
only the middle part of the spectrum, which appears green 
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If the two components in the spectrum are still farther apart, 
especially if they are situated at the two ends of the spectrum, there 
result sensations of color that are not in the spectrum, namely, the purple 
colors 

Such color equations are gnen in immense number by diffeient 
authors 



Fig 6 — Complete color nuance sequence or color circle of Hering, with the 
antagonistic colors contrasted (After Tschermak, in Bethe, A , and others 
Handbuch der normalen und pathologischen Physiologic, Berlin, Julius Springer, 
1929, vol 12, pt 1, p 300 ) 


^^0 Q ^ f Q wo 



Fig 7— Scheme of spectral absorption by yellow pigment, by blue pigment and 
by a mixture of both green appearance of the residual rays of the green spectral 
region Yellow pigment + red light + yellow light + green light —blue light 
Blue pigment —red light —yellow light + green light -f blue light Mixture 
of yellow and blue pigment + green light as residual physical subtraction (After 
Tschermak, in Bethe, A , and others Handbuch der normalen und pathologischen 
Physiologic, Berlin, Julius Springer, 1929, vol 12, pt 1, p 300 ) 

In these experiments daylight was not used as a rule, on account of 
the change in the intensity of light caused by the variations in the 
clouds and in the altitude of the sun Therefore, artificial light was 
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usually employed But here, with gaslight, for instance, the intensity 
of the different parts of the spectrum is dependent on the pressure of 
the gas and the temperature of the flame resulting therefrom The same 
may be said of electric light, which varies m quality according to the 
intensity of the electric current According to the law of Wien, the 
maximum of intensity of different wavelengths in the spectrum changes 
with increasing temperature, in the sense that the shorter waves pre- 
dominate 

Theoretically, one may calculate the amount of each wavelength 
according to a standard spectrum, for instance, that of daylight with 
constant dispersion, as in the interference spectrum But that cannot 
be achieved when the data concerning the spectrum used are not 
specifically given, such as the dispersion of the prism and the distribu- 
tion of the intensity Therefore, the results of different observers are 
only slightly comparable 

In regard to the constancy of the physiologic conditions of the visual 
organ, the earlier investigations are still more unreliable The general 
adaptation of the eye especially has not been sufficiently taken into 
account Therefore, dark adaptation has greatly changed the observa- 
tions, and a great many former researches are worthless, because by 
increasing dark adaptation the colors become less and less saturated A 
great number of those experiments were carried out before the impor- 
tance of dark adaptation on color vision was realized Recently Kohl- 
rausch and van Meerendonk emphasized the fact that in order + gage 
the color sense good light adaptation is indispensable Pitt^® in his 
latest investigation remained ten minutes m a dark room before beginning 
his experiments A remarkable degree of dark adaptation was obtained 

Thus this research is complicated If, nevertheless, conclusions are 
drawn with some reserve as to the functional dependence between 
physical stimulus and color sensations, it is necessary to note that the 
results are not entirely satisfactory This is true especially because for 
knowledge of the whole color system and its variations investigations 
should be made on a far greater number of persons than have been 
studied up to the present 

I shall first relate some experiments in spectrum gaging In reduc- 
ing the lights necessary for producing all colors to the smallest number, 
namely, to three lights, it is not always possible or necessary to use all 
three of those suitable gaging lights 

25 Kohlrausch, A, and van Meerendonk, P Ueber den Geltungsbereich 
spektraler Farbengleichungen, Ztschr f Smnesphysiol 66 45, 1935 

26 Pitt, F H S Reports of the Committee upon the Physiology of Vision 
XIV Characteristics of Dichromatic Vision with an Appendix on Anomalous 
Trichromatic Vision, Medical Research Council, Special Report Series, no 200, 
London, His Majesty’s Stationery Office, 1935 
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The experiments of Konig and Dietenci showed that for a stimulus 
to produce the colois at the two ends of the spectium it is sufficient 
only to change the intensity of a light of 670 millimicrons at the red end 
and of about 430 millimicrons at the violet end of the spectrum These 
so-called end spaces {Eiidsh ecken) of the spectium extend at the red end 
to 655 millimicrons and at the violet end to 430 millimicrons Toward 
the middle of the spectrum there aie two smallei spaces where it is 
necessary to mix two lights (e g , 670 and 580 millimicrons or 475 and 
433 millimicrons) m order to obtain the colors pioduced by stimulation 
with a homogeneous light These spaces extend from about 655 to 630 
millimicrons and from 475 to 430 millimicrons Between those two 
spaces, the so-called Zwischevstreckcn, lies the middle space It occupies 
the range from 630 to 475 millimicrons Here at least three lights are 
needed to produce a hue by mixture of the colors effected by homo- 
geneous light in this part of the spectrum 

But It IS much easiei not to mix three lights on one side of the 
spectrum but instead to use two lights on one side and to add light from 
a third to the homogeneous one m the other half of the field The light 
that IS added can then itself again be gaged by another equation, and 
so on 

I shall here briefly touch on the manner of gaging The equations 
obtained in this way may be treated mathematically The amount of 
light used for the different wavelengths is measured by the width of 
the shts of the apparatus By this method of gaging it is possible to 
express the physiologic value of each wavelength m the spectrum by 
the exciting effect of three suitable homogeneous spectial lights 

The investigations of Konig and Dietenci conceined the dispersion 
spectrum of gaslight The energy distribution of this light is known to 
be unequal, showing a greatei dispersion toward the short wave end 
Therefore, a conversion into the spectrum of equal dispersion, namely, 
the interference spectrum, is desirable If one wishes to obtain gaging 
curves with regard to a standard light, such as sunlight, a further con- 
version IS necessary All these conveisions have been earned out by 
Konig and Dietenci Such curves have also been made by many other 
authors I shall mention only Abney, Pitt, Lord Rayleigh and Kohl- 
rausch 

27 Konig, A , and Dietenci, C Die Grundempfindungen im nornialen und 
anomalen Farbensystemen nnd ihre Intensitatsverteilung im Spektrum, in Konig, 
A Gesamtnelte Abhandlungen zur physiologischen Optik, Leipzig, J A Barth' 
1903, p 214 

28 (a) Abney, W de W Researches in Colour Vision and the Trichromatic 

Theory, London, Longmans, Green & Co, 1913 (b) Pitt 26 (c) Rayleigh 

Experiments on Colour, Nature, London 25 64, 1881 (d) KoMrausch and 

van Meerendonk26 
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I confine myself to the results of Konig and Dieterici, because they 
allow a comparison with curves obtained by another method, which I 
shall speak about later 

From the curves in figure 8 which were made for persons with 
normal color sense, it is seen that those foi the two observers 
Konig and Dieterici (the continuous and the dash line) agree well 
These curves relate to the thiee gaging lights, red, yellowish green 
and blue The unit of these is at first aibitrary But the authors took 
comfort m the three component theory, which states that the simul- 
taneous and equally great stimulation of three fibers produces the white, 
or colorless, sensation Therefore, they took as the unit for each of 
the gaging lights the amount which was necessary to produce the white 



Fig 8 — Curves for the three fundamental sensations (After Konig and 
Dieterici 2 ^) 


sensation by the mixture of all of them together But this is arbitrary if 
not a pehtio pnncipn 

Konig and Dieterici tried to prove that in reality the three curves 
represent the course of the so-called fundamental sensations By this 
name they designate a sensation which corresponds to a simple process 
in the peripheral organ Bonders called it fundamental color The 
ordinates of the curves of Konig and Dieterici should therefore repie- 
sent for each point of the spectrum the amount of the excitation ot 
the three fibers which the Young-Helmholtz theory suggested Konig 
and Dieterici took as the fundamental sensation, first, a red which 
lies at some distance from the red end of the spectrum, toward the 
purple, second, a green corresponding to a wavelength of 505 milli- 
microns, and third, a blue of about 470 millimicrons These authors 


29 Bonders, F C Ueber Farbensysteme, Arch f Ophth 27 155, 1881 
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were of the opinion that these three colors coi respond to three of 
Hermg’s original colors— the Urfai ben But that is not conect Hering 
called attention to the fact that the supposed led is still somewhat 
yellowish and therefore does not correspond to Bering’s led, which is 
neither yellowish nor bluish Also the green produced by 505 milli- 
microns contains some yellow The original, neither yellowish gieen 
nor bluish green, is situated at about 495 millimicrons 

In contrast to the gaging of the spectrum by three lights, the gaging 
with four according to the four pure colois of Hering has hitherto been 
carried out only once These investigations weie made at Hermg’s 
suggestion m the Physiological Institute in Leipzig, Germany They 
were based on the mam idea of Henng’s theory, namely, that on the 
one hand red and green and on the other hand ye^’ow and blue are 
produced in the visual substance by antagonistic processes If two 
lights, one producing the sensation of red and the other of green, are 
mixed, the processes compensate so far as they are of equal quantity 
Only an excess of the process which corresponds to one or the othei 
color is perceived as red or green The analogy is valid also for blue 
and yellow When the antagonistic excitations are equal the result is 
the colorless sensation The white is, according to Bering’s theory, a 
residuary process, according to the Young-Helmholtz theory, it is a 
process of summation 

In order to determine the content or value of a pure color produced 
by a homogeneous light, the amount of the pure antagonistic coloi 
necessary to exanguish the opposite color was determined For instance, 
to an orange light of 615 millimicrons was added sufficient pure green 
light of 495 millimicrons to produce a pure yellow Because it is not 
easy to decide if this yellow is really pure and does not contain some 
greenish or reddish color, the other half of the field m the eye piece of 
the spectroscope was filled with a pure yellow (of a wavelength of 
580 millimicrons), taken from the other collimator of the instrument 
By mixing this with a certain amount of white light any difference in 
the saturation was equalized The width of the slit which gave sufficient 
green light to extinguish the red component of the orange light gave a 
value equivalent to the amount of red light present (fig 9) In this way 
the values for red were determined for the parts of the spectrum con- 
taining red (the long waves from the end to the pure yellow at 580 
millimicrons and at the violet end from the pure blue, corresponding 
to 480 millimicrons to the end) 

In a similar manner the values for pure yellow and for pure blue 
were found 


30 Bruckner, A Zur Frage der Eichung von Farbensvstemen, Ztschr f 
Psychol u Physiol d Sinnesorg (Abt 2 ) 58*322, 1927 
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In these equations a difficulty arose, because by certain mixtures a pure red 
resulted For comparison it was not possible to use a homogeneous light, because 
there is none in the spectrum Therefore, a filter consisting of a solution of 
carmine and gentian violet was used (fig 9), which gave a pure red As this 
filter light was used for comparison only, and not for matching the values of the 
lights, there could be no objection to its use for this purpose 

In the mixtures containing light of short wavelengths (violet or 
bluish green) the yellow pigmentation of the macula interferes with 
exact measurement Therefore, the observations were made with the 
paramacular part of the retina , a dark spot 1 3 mm in diameter in the 



Fig 9 — Cl and Ca, the two collimators each with two slits, so that two 
independent spectrums are thrown by the two prisms Pi and Pt The rays are 
united in the slits Fi and Fa, and go directly or by complete reflection through 
prism Pz into the ocular with the slit Fi K is small glass vessel filled with 
color solution, the light from which after passing through the slit Sz and reflection 
from the mirror R is united with the mixture of rays from the collimator Ca 
B IS the diaphragm (After Bruckner 

middle of the field of the eye piece excluded the central part of the retina 
The results were then obtained on excitation of only peripheral parts 
of the retina by slightly excentnc observation After some trials the 
experiments were easily carried out 

Daylight was used, and as the duration of a series of experiments 
was from five to six hours, the intensify of light naturally changed But 
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by carrying out seveial senes of expenments and by changing the 
sequence of the tested lights, this influence was eliminated, as far as 
possible, by ascei taming aveiages 

The values first found for the spectium of dispeision weie latei 
conveited into those of the mterfeience spectrum of the sun with equal 
dispersion m all paits The cuives shown demonstiate averages of 
difi;eient curves These aie obtained by setting the highest values 
as 100 millimicrons and the aveiage curve fiom 5 to 5 millimicions 
(fig 10) The cuives show the effect of different paits of the spectium 
According to Heiing's suggestion of the antagonistic chaiacter of the 
two pairs of colois, the cuives foi led and yellow aie above, and those 
foi green and blue below, the zero line The parts of the curves obtained 
by observation aie continuous, those secured by giaphic interpolation 



Fig 10 — Gaging of color systems Yellow and red are abo^e the zero line, 
and blue and green are below The parts of the curves obtained by observation 
are continuous, those by graphic interpolation are made up of dash lines (After 
Bruckner ^o) 

aie made up of dash lines Heie it was impossible to get good equations 
because the mixtures were insufficiently saturated 

The positions of the maxima are of some interest That of the 
led lies in the oiange at about 615 millimicrons, where one would not 
expect it That of green is situated at 530 millimicrons, at a point 
where the green appeals yellowish It is lemarkable that the highest 
point of the value of yellow is to be found at about 570 to 550 milli- 
micions, at a greenish yellow which does not seem to have such a gieat 
amount of yellow 

The cuives agree with the position of the pure colois in the spectium 
The course of the led-gieen cuive peimits the conclusion that cor- 
responding to the direct aspect of puie yellow lies at 580 millimicrons 
and the pure blue at 470 millimicrons The position of the piii e green 
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at 495 railhmicions is, owing to the interpolation, perhaps, not absolutely 
exact, but it corresponds to the results which were obtained by free 
determination in a spectrometer of the appaiently pure green 

If the theory of antagonistic colors is right, namely, that the antago- 
nistic values cancel out in daylight, the area of the yellow curve and 
that of the red and of the gi een should be equal by pairs This apparently 
IS not so The area of the yellow is larger than that of the blue, and 
the same is tiue as to led and green This fact may be based on the 
coloi of daylight, namely, that it is not absolutely colorless or neutral 
but to the human eye has a yellowish red hue That is perhaps caused 
by deflection of light in the atmosphere oi by the light falling through 
the sclera into the eye In the lattei case reddish light is added to that 
passing through the pupil 

A short discussion of the so-called Bezold-Brucke phenomenon is of some 
interest This consists in the alteration of the hue with increasing intensity of 
light At low intensity yellow and blue occupy a ver> small space in the spectrum 
If the intensity increases, the blue and yellow extend and correspondingly the 
red and green shrink 

When looking at the curves of the four pure colors m Henng’s sense (fig 10), 
It IS easy for one to understand why yellow, with its low value up to 610 milli- 
microns, remains under the threshold, m contrast with the high value of red in this 
region The same maj be said of the region from 520 to 490 millimicrons, where 
the excitation values of green are higher than those of yellow As I have said, 
there is no common scale foi the ordinates of the red-green and the yellow-blue 
curve But the three component curves do not give a satisfactory explanation of 
this point 

A greatei uiteiest attaches to the i elation between curves for 
Heimg’s pure colors and those of Konig and Dietenci From the first 
it is supposed that the gaging of the spectrum with three lights cannot 
fundamentally give other results than with four components This 
consideration suggested the attempt to transfer the Konig curves, 
obtained from three gaging lights, into curves of the four Hermg 
colors This pioved to be possible In the follow ing discussion the curves 
of Konig, whose coloi system seems to possess great similaiity to that 
of the observer of the foui light gaging method, are transformed into 
Hering’s colors 

In Komg’s curves (fig 8) at about 575 millimicrons, where the 
green and the red curve cross, their ordinates are equal and the spectrum 
at this point appears pure yellow Therefore, the two gaging lights 
must be a yellowish led and a yellowish green The red and the green 
part extinguish each other, according to Hering’s theory, otherwise, 
a pure yellow would never result If it is supposed that the value for 

31 Bezold, W Die Farbenlehre, ed 2, Braunschweig, F Vieweg & Sohn, 
1921, p 19 
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yellow in the green and m the red curve are added togethei, by the 
addition of the ordinates of these cuives the value foi yellow in these 

lights IS obtained 

In view of Konig’s blue cuive it seemed permissible to take it as a 
measure also of the value of Hermg’s blue Of course, it was essential 
to consider that beyond the point of pure green (at about 495 milli- 
microns) to the short wave end of the spectrum, in the led and green 
curves of Konig some yellow was present If the ordinates of these 
two curves are added, the equivalent should be subtracted fiom the 
ordinates of Komg’s blue cuive 

In this manner the height of the oidinates of Hermg’s yellow and 
blue curves were determined fiom 10 to 10 millimicrons The maxi- 
mum in each curve was taken as 100, and the othei values were 



Fig 11 — Gaging curves transformed from Konig (normal) and Zehender 
(deuteranomals) for yellow and blue (After Bruckner 

reckoned proportionally The lesultmg curves agree almost entiiely 
in all respects with those obtained by experiment according to Heiing’s 
method (fig 11) 

For the determination of Bering’s green and red curves the proceduie 
was similar At the red end of the spectrum, where there are only 
Konig’s red and green, according to Henng’s suggestion of the antago- 
nistic character of red and green, one counts only the difference of the 
oidinates of the two curves, repiesentmg the value of Hering’s pure 
red Accordingly, m the region from 575 to 495 millimicions, from the 
difterence of the ordinates the value of the pure green in Hering’s sense 
is to be found The proportional determination was made m the same 
mannei as for the blue-yellow curve The method of determining the 
red values at the violet end of the spectrum was more comolicated its 
consideration is not essential here 
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The cuives for Heiing’s red-green obtained from Konig’s curves 
(fig 12) are similar to those found by direct observation The slight 
differences present may be due to the fact that Konig made his 
observations on the macula while the other obseivations were made 
on the paramacular region of the retina 

As shown in table 1, the maxima of the curves obtained by the two 
methods aie sufficiently close when one considers the different sources of 
light used by the authors 

It is lemaikable that almost at the same time similar transfoimations 
were earned out by Hiecke^- and Schrodinger/® which pioduced simi- 
lai results 



Fig 12 — Gaging curves transformed from Konig (normal) and Zehender 
(deuteranomels) for red and green (After Bruckner 


Table 1 — Position of the Maxima for Henng’s Fundamental Colois 

Noimal System 



Colors 

Hermg, 

Millimicrons 

Konig, 

Millimicrons 

Red 


615 

615 

Red m the violet 


450 

440 

Greea 


525-520 

540 

Tellow 


570-550 

660 

Blue 


460 455 

450 


I may, perhaps, suggest that the discussion regarding the gaging 
of the light of the spectrum shows that it is not possible to conclude 
from these experiments whether a three or a four component theory is 

32 Hiecke, R Neue Folgerungen aus den Farbenempfindungskurven von A 
Konig und C Dieterici, Ztschr f Psychol u Physiol d Sinnesorg (Abt 2) 
58 111, 1927 

33 Schrodinger, E Ueber das Verhaltnis der Vierfarben- zur Dreifarben- 
theorie, Sitzungsb d k Akad d Wissensch Math -phys Cl 134 471, 1925 
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valid By this method one can never determine which colois oi lights 
aie principal or fundamental in the sense that they coi respond to a 
relatively simple process in the visual substance 

By gaging, nothing is learned concerning the cuive of the white- 
black sensations There is no proof of the Young-Helmholtz theoiy— 
that the simultaneous and equal stimulation of the neive fibeis, oi 
whatever one calls them, producing the three color sensations gives a 
noncolored sensation The same can be said of Bering’s theoiy that 
the colorless sensations arise from an independent substance 

A further suggestion by Heimg, that the distribution of the lumi- 
nosity in the septrum at low intensity and at dark adaptation of the 
eye represents the values of the effect on the white-black substance, is not 
correct The maximum luminosity foi the light-adapted eye is situated 



Fig 13 — Equivalence curves of the distribution of the spectral luminosity 
(spectral dispersion of gaslight) The continuous line indicates so-called peripheral 
values, by daylight vision, the broken line, so-called scotopic values (extrafoveal 
average values) (After von Kries, in Bethe, A , and others Handbuch der 
normalen und pathologischen Anatomic, Berlin, Julius Springer, 1929, vol 12, 
pt 1, p 685 ) 

in the spectrum at about 580 millimicrons, that for the daik-adapted eye, 
at the low intensity of the spectrum at about 530 millimicrons 

As I have already observed, Heiing and Hillebrand would explain 
this fact by the specific luminosity of the various colors But this cannot 
be accepted as conect, since m the scotopic eye a difteient appaiatus 
functions from that in the light-adapted eye The luminosity curve of 
the spectrum foi the periphery of the retina, where colors are not 
perceived, is the same as that for the macular legion of the light- 
adapted eye and does not in any way agree with the luminosity cmve 
of the dark-adapted eje (fig 13) 
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It seems to me haidl}’’ peimissible, however, to conclude that with 
peripheral vision the values of the white-gray-black component of the 
various colors are perceived, because one cannot know whether or not 
when they are not perceived the colored component has an)"^ influence on 
the lummosit3>- Therefore, at present it is not possible to determine 
by experiment the so-called white value of the diffeient lights m the 
light-adapted eye If one attributes to the colored component a con- 
stant value of luminosity, one may consider the luminosity cuive as that 
of the white value 

This may be correct if the specific colors have some peculiar lumi- 
nosity, but the “weight” {das Gewichf, Hering) of the amount which 
corresponds to them is small in proportion to that of the process cor- 
lesponding to the colorless part of the sensation Therefore, the influ- 
ence of the colored part of the resulting brightness is small 

The fundamental thought of Hering’s theory was founded on the 
idea that by stimulation of the peripheral organ m the visual sub- 
stance some chemical substances of antagonistic character were produced 
proportional to the sensation 

This hypothesis of Hering seems to be supported by recent researches 
in general neurophysiology E T von Brucke, professoi of physiology 
in Innsbiuck, Austria, has permitted me to discuss this point somewhat 
fully Physiologic researches have proved that after excitation of a 
nerve certain substances are produced in the effectoi organ (e g, the 
muscle) Foi instance, after excitation of the vagus neive acetylcholine 
IS present in the muscle of the heart , after stimulation of the sympathetic 
fibers a substance similar to epinephrine is formed In these two cases 
substances are produced the effect of which is accepted as that of the 
stimulated nerves American authois found also that by stimulation 
of the sympathetic chain a substance they called sympathin, which is 
probably merely epmephiine, was produced 

Loewn’s pupils found that after stimulation of the parasympathetic 
nerves the effect in the oigan concerned is due to acetylcholine, which 
IS also found in the aqueous humoi of the anterior chambei of the eye 

Similar piocesses have since been noted in the cential neivous sys- 
tem, especially m the sympathetic ganglions If these are pioduced by 
the central neivous system itself, the stimulation must be effected by 
humoral substances within this system Therefore, Hering’s theory of 
the formation of antagonistic chemical substances is in accord with the 
lecent findings regarding the action of peripheral nerve endings where 
contractions are controlled by the antagonistic action of acetylcholine 
and epinephrine 


(To be conhmied) 
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It IS now generally agieed that none of the bactena which have been 
found on the trachomatous conjunctiva aie concerned etiologically in 
the disease In 1912 Nicolle, Blaizot and Cuenod ^ concluded, on the 
basis of two filtiation experiments in which they had employed modi- 
fied Berkefeld V filters, that the agent of trachoma was filtiable In 
the first experiment a bacteria-free filtrate of trachomatous material 
produced a disease typical of experimental trachoma in a Macacus inuus 
(Barbary ape) which was proved to be trachoma by transfei to a 
blind human eye In the second experiment a bacteiia-fiee filtrate 
proved infectious foi a chimpanzee 

Confiimation of the filtrabihty of the agent of tiachoma has come 
from the experiments of Thygeson and Proctor - with baboons, Thyge- 
son, Proctor and Richards ® with a human volunteer and Julianelle, 
Morns and Harrison ^ with Macacus rhesus monkeys These mvesti- 
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Session of the American Medical Association, San Francisco, June IS, 1938 
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m cooperation with the Dnision of Health, Office of Indian Affairs, Department 
of the Interior, Washington, D C 

1 Nicolle, C , Blaizot, L, and Cuenod, A Le magot, animal reactif du 
trachome Filtrabilite du virus, pouvoir infectant des larmes, Compt rend 
Acad d sc 155 241, 1912 

2 Thygeson, P , and Proctor, F I Filtrabihty of Trachoma Yirm, Arch 
Ophth 13 1018 (June) 1935 

3 Thygeson, P , Proctor F I, and Richards, P Etiologic Significance of 
the Elementarv Body in Trachoma, Am J Ophth 18 811, 1935 

4 Julianelle, L A , Morns, C , and Harrison, R \\ Studies on the 
Infectuity of Trachoma Further Observations on the Filterability of the Infectious 
yaent, Am J Ophth 20 890, 1937 
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gators have found that the agent filters inconstantly and that apparently 
certain conditions of filtration must be satisfied in order to obtain active 
filtrates 


FILTRABILITY OF THE AGENT OF TRACHOMA 

In table 1 aie summarized the results of 22 filtration experiments 
performed by us Six active filtrates were obtained under conditions 
designed to insuie maximum activity of the material to be filtered and 
minimum losses due to adsorption m the filter Maximum activity of 


Table 1 — Results in Twenty-Tzvo Filtration Expeiiments 


No of 

Expen 

ments Type of 

Performed Filter 

Material 

Piltrate 

Cultures 

Subjects 

Infec 

tivity 

of 

Filtrate 

3 

Berkefeld V 

Pooled expressed follicu 
lar material 

No growth 

M rhesus 
monkeys 

Alls 

negative 

3 

Eerkefeld N 

Pooled expressed follicu 
lar matenal 

No growth 

Human 

volunteers 

Alls 

negative 

1 

Chamberland E2 

Pooled expressed foUicu 
lar material 

No growth 

Human 

volunteers 

Negative 

2 

Chamberland L3 

Pooled expressed follicu 
lar matenal 

No growth 

Human 

volunteers 

Both 

negative 

2 

Elford 

0 70/iAPD » 

Epithelial scrapings, 
case of acute trachoma 

No growth 

M rhesus 
monkeys 

lof2 

positive 

4 

Elford 

0 7 oAt A P D 

Pooled epithelial scrap 
mgs, cases of highly 
active trachoma 

No growth 

Baboons 

All 4 
positive 

1 

Elford 

0 6ai A P D 

Pooled epithelial scrap 
mgs, cases of highly 
active trachoma 

No growth 

Human 

volunteer 

Positive 

2 

Elford 

0 6/1 A P D 

Pooled epithelial scrap- 
ings sent by air mail 
(36 hr ) to laboratory 

No growth 

Human 

volunteers 

Both 

negative 

2 

Modified Berke- 
feldV 

Epithelial scrapings with 
many inclusions, case 
of active trachoma 

No growth 

Baboons 

Both 

negative 

1 

Modified Berke 
feld V 

Pooled epithelial scrap 
mgs, 3 cases of active 
trachoma 

No growth 

Baboons 

Negative 

1 

Modified Berke 
feld V 

Pooled epithelial scrap- 
ings 2 cases of active 
trachoma 

No growth 

Baboons 

Negative 


Results 6 successful filtratjous m 22 expenments 


* Average pore diameter 


the trachomatous material was attained in 5 of the 6 successful experi- 
ments by using pooled epithelial scrapings from trachomatous Indian 
children (selected for activity) from the Theodore Roosevelt Trachoma 
School, Fort Apache, Ariz For the sixth experiment the material was 
obtained in New York from an adult white person with acute trachoma 
Losses during filtration were minimized by the use of Elford graded 
collodion membranes of a pore size suffiaent to retain the conjunctival 
bacteria (from 0 6 to 0 75 micron average pore diameter) and by 
employing a filtration surface of only 0 6 sq cm 
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Of the 16 negatue filtrates, 11 were obtained \Mth unsatisfactory 
material and with the ordinary t}pes of porcelain and Kieselguhr filters 
Scrapings from unselected trachomatous subjects were employed m all 
11 of the 16 experiments, and in 9 of the 16 expressed follicular material 
was used rather than epithelial sci apings Since the available evidence 
now indicates that the agent of trachoma has an epithelial localization, 
the type of material utilized is probably important 

Characteristically, the material yielding actn e filtrates contained sub- 
stantial numbers of epithelial cell inclusions (Halberstadter and von 
Prowazek,^ 1907) 

RELATION OF THE FILTRABLE AGENT TO THE ELEMENTARY 
BODIES OF TRACHOMA 

Minute bodies of a size consistent with filtrabilit) were noted m 
tiachomatous material bi' Halberstadter and von Prowazek “ These 
bodies, which they consideied to be the active agent of the disease, were 
seen both free m the secretion and massed togethei in the cytoplasm of 
epithelial cells to form the inclusions, which are now recognized as the 
most characteristic micioscopic evidence of the disease While these 
bodies have been accepted as etiologic by Axenfeld,® Lindner," Tabor- 
isk)^® Rotth,® Bengtson and Rolufs and others, the evidence advanced 
has been insufficient to gam universal acceptance of the theory 

The following sections of this report summarize the results of our 
studies on the elementary bodies of trachoma 


NATURE or THE ELEMENTARY BODIES OT TRACHOMA 

In Giemsa-stained epithelial scrapings from persons , with active 
trachoma the elemental} bodies were seen as minute, sharply defined, 
reddish blue bodies having a diameter of about 025 micron (fig 1) 
They were gram-negatne but failed to stain with the usual counter- 
stains Comparison v ith the elementary bodies of vaccinia and mollus- 
cum contagiosum revealed no striking morphologic differences but 
different staining properties In contrast to the usual tipe of virus ele- 


5 Halberstadter, L, and von Prowazek, S Ueber Zelleinschlusse para- 
sitarer Natur bei Trachom, Arb a d k Gsndhtsamte 26 1, 1907 

6 Axenfeld, T Die Aetiologie des Trachoms, Jena, Gustav Fischer, 1914 

7 Lindner, K, in Berens, C The Eje and Its Diseases, Philadelphia, W B 
Saunders Compam% 1936, p 437 

8 Tabonsk}', J Die Provazek-Halberstadterschen Korperchen und ihre 
khnische Bedeutung, Arch f Ophth 124 455, 1930 

9 Rotth, A The I^Iicrobic Etiology of Trachoma, abstracted. Rev internat 
du trachome 15 31, 1938 


10 Bengtson, I 
Inclusions of Earlj 


A, and Rolufs, L S Observations on Epithehal-Cell 
uncomplicated Trachoma, Am J Ophth 19 229, 1936 
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mentary body, which requires moidants and special stains for demon- 
stration, the elementary bodies of trachoma appear to have the general 
staining characteiistics of the Rickettsiae with the Giemsa method 
they were demonstrable after staining wuth a dilute solution for as short 
a period as thirty minutes, the elemental y bodies of vaccinia and 
molluscum contagiosum, treated similarly, remained unstained 

On the other hand, the elementary bodies of trachoma are so like 
the gianules of inclusion blennorihea and psittacosis in morphologic 
structure and staining reactions that a moi phologic differentiation 
between them -would seem to be impossible A further point of resem- 
blance between the gianules of these three diseases, as well as a point 
of difference between them and the typical virus elementary body 



Fig 1 — Free elementary bodies in an epithelial scraping from a patient with 
trachoma of high activity Giemsa stain, X 2000 

(e g , of vaccinia), is the occurrence of large, coccobacillary forms 
(initial bodies), which take a puie blue stain as opposed to the reddish 
blue of the more numerous small forms 

The minute bodies of trachoma form an inclusion body (fig 2) 
in the cytoplasm of the epithelial cells exactly like the inclusion body of 
inclusion blennoirhea Both have a glycogen-containing ground sub- 
stance (fig 3) The inclusion body of psittacosis, otherwise quite 
similar, contains no glycogen but in the 3 mung form possesses a 
basophilic-staining matrix 

11 Rice, C E The Carbohydrate Matrix of the Epithelial -Cell Inclusion 
in Trachoma, Am J Ophth 19 1, 1936 Thygeson, P The Matrix of the 
Epithelial Cell Inclusion of Trachoma, Am J Path 14 455, 1938 
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On the basis of these obser\ations it is believed that the elemental)^ 
bodies of trachoma aie virus bodies like those of psittacosis and inclu- 
sion blennorrhea and that they are similar, except m staining reactions, 



Fig 2 — Epithelial cell inclusion body (Halberstadter-Prowazek) of trachoma 
Giemsa stain, X 2000 



Fig 3— Inclusion bodj of trachoma stained with compound solution of iodine 
to show the presence of a gl\ cogen-containmg matrix, x 2000 


to Upical Mills elemeiitarj bodies, such as those of vaccinia, fowipox 
and molluscnm contagiosum 
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OCCURRENCE OF THE ELEMENTARY BODIES ON THE 
CONJUNCTIVA 

Giemsa-stained epithelial scrapings from 1,700 persons with con- 
junctivitis were examined for the presence of the elementary bodies of 
Halbei stadter and Prowazek either free or as epithelial cell inclusions 
They weie found only in material from persons with inclusion blennor- 
ihea (61 patients) and vith trachoma (320 patients) Since the material 
foi study was deiived fiom localities i epresentative of widely sepa- 
lated sections of the countiy (New York, Iowa, Arizona and New 
Mexico), it would seem safe to assume that this type of elementary 
body occui s only in these two diseases in the United States 

FILTRABILITY OF THE ELEMENTARY BODIES OF TRACHOMA 

Filtei tests weie made simultaneously with mateiial fiom a patient 
with acute tiachoma which exhibited relatively large numbeis of ele- 
mentary bodies and with a suspension of elemental)' bodies of mollus- 
cum contagiosuin obtained by differential centrifugation of expressed 
material fiom the lesions of the disease When the suspensions of 
trachomatous material were passed through Berkefeld V filtei s (small 
size, ^ by ^ inch [1 9 by 1 5 cm ]) under oidinary conditions of fil- 
tration, no elementary bodies weie demonstrable in the filtrate after 
centrifugation at high speed This was equally tiue of the filtrates of 
molluscum contagiosuin when the suspensions were diluted to approxi- 
mately the same density as the suspensions of trachomatous material, 
with densei suspensions the elementary bodies were leadily demonstrable 
in the centrifuged filtiate when suitably stained The same experiment 
was perfoimed with Elford giaded collodion membranes of 0 6 micron 
average pore diameter and a filtration surface of appi oximately 06 sq 
cm In this case elementary bodies were demonstrable in the filtrates 
from the suspensions of both trachomatous and molluscum contagiosum 
material 

It is evident, therefore, that elementary bodies of trachoma could 
have been present in the 6 positive filtrates of trachomatous material 
described earlier in this repoit 

OCCURRENCE OF ELEMENTARY BODIES IN AN INFECTIVE FILTRATE 

The inoculation experiment, previously reported,® in which a human 
volunteer (C B ) was used to test the infectivity of a filtiate, served 
also to test the role of the elementary body The experimental material 
consisted of pooled epithelial * scrapings from 10 tiachomatous Indian 
children (selected for activity fiom 164 trachomatous subjects) and 
vas relatively rich in epithelial cell inclusions and fiee elementary 
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bodies After the material was ground and passed through lOugh filter 
paper to remove gross particles, the suspension was filtered through an 
Elford graded collodion membrane of 06 micron average pore diameter, 
and the filtrate was divided into equal parts, one-third for culture, one- 
third for inoculation and one-third for centrifugation at high speed 
The third used for culture was found to be free from bacteria, while 
sediment of the third used for centrifugation showed moderate numbers 
of elementary bodies Five days after the subject was inoculated, acute 
conjunctivitis developed, and epithelial cell inclusions and free elemen- 
tary bodies were demonstrated in large numbers When the symptoms 
became chronic, about three weeks later, the inclusions and free bodies 
were demonstrable only in small numbers There was no secondary 
bacterial infection, and the disease ran the course of typical trachoma 
with pannus and scarring 

RELATION OF THE ELEMENTARY BODY OF TRACHOMA TO THE 
ELEMENTARY BODY OF INCLUSION BLENNORRHEA 

Inclusion blennorrhea is now well established as a virus disease by 
virtue of the filtration experiments of Gebb,^- Botten,’-^ Thygeson,^^ 
Tilden and Gifford and Julianelle It has been suggested that the 
elementary bodies of trachoma indicate merely a secondary infection 
with the virus of inclusion blennorrhea and have nothing to do with the 
causation of the primary disease Since there is no morphologic means 
of diffeientiating the two types of elementary bodies nor any clinical 
means of differentiating the two diseases produced in monkeys, we have 
collected epidemiologic data in an effort to elucidate this question 

Inclusion blennorrhea is seen in this country principally m infants 
Of 50 cases studied, we have found evidence of spread in only 2, a 
proportion which indicates a low degree of communicability for the dis- 
ease Inclusion blennorrhea also occurs sporadically in adults, but the 
virus is in much lower concentration in the lesions In the 12 cases 
studied we found no evidence of transfer from one patient to another 
It seems that the disease does not become epidemic, that the infection 

12 Gebb, H Expenmentelle Untersuchungen uber die Beziehungen zwischen 
Emschlussbiennorrhoe und Trachom, Ztschr f Augenh 31 475, 1914 

13 Botten, A Klinische, expenmentelle und mikroskopische Studien uber 
Trachom, Emschlussbiennorrhoe und Fruhjahrskatarrh, Khn Monatsbl f Au'^enh 
50 653, 1912 

14 Thjgeson, P The Etiology of Inclusion Blennorrhea, Am J Ophth 17 
1019, 1934 Thygcson, P , and Mengert, W F The Virus of Inclusion Conjunc- 
tiMtis Further Obser\ations, Arch Ophth 15 377 (March) 1936 

15 Tildcn, E B , and Gifford, S R Filtration Experiments with the Virus 
of Inclusion Blennorrhea, Arch Ophth 16 51 (July) 1936 

16 Julianelle, L A Personal communication to the authors 
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of the infant takes place fiom the cervix of the inothei and that the 
rare cases in adults occur, like gonorrhea, by direct tiansfer from the 
genitoui inary tract to the eye We have not observed the disease in 
epidemic form in swimming pools, but vthen this has occuired it has in 
all probability been a mattei of tiansfer b) genital secietions through 
the medium of the water to the eye 

These epidemiologic findings indicate that the inclusion virus could 
not possibly account foi the high frequency of elementary bodies in 
trachoma Furtheimore, the occurience of inclusion blennorrhea 
appears to be spotty So far it has never been leported among the 
Indians of Aiizona and New Mexico, although there the incidence of 
cases of tiachoina in which inclusion bodies have been demonstrated is 
high In Egypt the same situation holds No case of inclusion blennor- 
rhea has as yet been established theie in spite of the high incidence of 
cases of tiachoina in which inclusion bodies have been found Of 65 
cases of tiachoina m Iowa in which bactenologic studies were made,^' 
secondary infection with such oiganisins as Diplococcus pneumoniae 
and Haemophilus influenzae was found m approximately 50 per cent 
Considering the fact that such bacteria are widespiead and produce 
epidemic conjunctival infections, it seems unlikely that the much higher 
incidence of elemental y bodies in tiachoina (up to 100 per cent in the 
eaily and the acute stage) could possibly be accounted for by secondary 
infection with the lelatively lare viius of inclusion blennoirhea 

This conclusion is shared by Rotth,® who has recently observed that 
inclusions cannot be demonstrated in a case of inclusion blennorrhea 
after the first few months of infection, whereas in a case of trachoma 
inclusion bodies may be demonstiated over a period of }eais 

PREQUENCY OF ELEMENTARY BODIES IN TRACHOMA 

In table 2 aie summarized the findings in 10 series of cases of 
tiachoma in which examinations weie made for inclusion bodies of 
Halberstadtei and von Prowazek In order to avoid erroi, only typical 
elemental y body inclusions were included in the count When one 
considers the difficulty of demonstrating the bodies due to their small 
size, to the lack of a cultural means of demonstration and to the chron- 
icity of the disease, it would seem that the frequency leporfed here is 
consistent ^\lth etiologic significance The lesults are comparable to 
the morphologic findings in other chronic diseases, such as tuberculosis, 
in which demonstration of the agent must usually be made by animal 
inoculation or culture The finding of the bodies in all 12 of the only 
12 cases of trachoma which were observed at the onset must be con- 

17 Tlngeson, P Unpublished data 
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sidered significant It is of interest in this connection to refer to the 
recent findings of Wilson, who demonstrated inclusions m 100 per 
cent of a senes of 39 Egyptian infants observed at the onset of the 
disease, he had found them in considerably less than 50 per cent of 
patients with old established tiachoma It is our opinion that the ele- 
mentary bodies are characteiistic of active trachoma and that in any 
given case they can be demonstiated by repeated tests We found them 
m the form of inclusions in 31 of 32 cases of chionic tiachoma in which 
It was possible to make repeated examinations 

A good indication of the frequency of inclusions in trachomatous 
material is found in the results of the examination of the 107 Indian 
childien (table 2) On the single slides examined pei case there were 


Table 2 — Fiequency of Halbei stadtei -Pi owacek Inclusion Bodies in Cases 

of Tiachoma 



Number 

Number 
Positive for 

Percentage 
Positive for 


of 

Inclusion 

Inclusion 

Descnptiou of Trachoma 

Oases 

Bodies 

Bodies 

Irachoma at onset 

12 

12 

100 0 

Trachoma with acute or suhacute symptoms, without 
superimposed bacterial infection 

9 

9 

100 0 

Chronic trachoma, stage Ha (repeated examinations in 
all cases) 

32 

31 

95 6 

Tunisian cases stage lib, with superimposed bacterial 
infection 

10 

3 

30 0 

Tunisian cases stages I and Ila 

28 

11 

39 3 

Routine clinic cases, University of Iowa stages I, 11 
and IH (majority, stage HI) 

69 

21 

34 8 

Indian children (Anzona, Nev Mexico) stages I, 11 
and IH, all with definite activity and all under 
treatment at time of examination (single slide 
examination) 

107 

"9 

54 8 

Indian children (San Carlos, Anz) stages I, II and 
III, as m preceding group 

IS 

1 

22 2 

Indian children (Fort Apache, Anz ) stages I, II and 
III, as In preceding group 

21 

n 

44 0 

lYachoma, stage IV 

10 

0 

00 


no inclusions m 48 cases, only 1 inclusion m 16 cases, 2 inclusions in 
14 cases, 3 in 4 cases, 4 in 3 cases, 5 in 2 cases, 6 in 2 cases, 7 in 1 
case, 9 m 2 cases and numerous inclusions m 15 cases In 1 of the 15 
cases, a case of acute ti achoma, 277 inclusions were found on one slide 


RELATION or THE EREQUENCY OF THE ELEMENTARY BODIES TO 
THE DEGREE OF ACTIVITY OF THE TRACHOMA 

In the 320 cases of trachoma which have been studied morpho- 
logically there has been m general a consistent relationship between the 
number of demonstrable elementar)' bodies and the degree of clinical 
actnity of the disease as judged bi the amount of conjunctival exudate 
Thus, of 9 cases m which free elementary bodies weie found in large 


18 Wilson, R P in E!e\enfh Annual Report of the Giza 
Laborator\, Cairo, Schindler’s Press, 1937, p 117 


l^Iemorial Ophthalmic 
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numbeis, acute symptoms were present m all but 1 This was a case 
of cicatricial trachoma of ten years’ duiation, there was a considerable 
amount of conjunctival secretion, but the conjunctiva was pale In the 
cases of chronic trachoma of average duration the bodies were found 
consistently only m small numbers, and in cases of cicatricial and healed 
trachoma they weie generally absent There was also a definite corre- 
lation between the site of maximum concentration of inclusion bodies 
and the site of maximum intensity of the disease While in cases of 
active trachoma inclusions could be demonstrated in all parts of the 
conjunctiva, including the limbal conjunctiva, they were almost mvaii- 
ably more abundant m scrapings fiom the letrotarsal fold, the point of 
maximum trachomatous activit)' 

OCCURRENCE OF ELEMENTARY BODIES IN CASES OF TRACHOMA 

OF LONG STANDING 

Eight cases of tiachoma have been studied m which the disease was 
known to have been present for ovei ten years In 1 of these the dis- 
ease was undergoing an acute exacerbation, and m spite of dense scar- 
img inclusion bodies and fiee elementary bodies were found in large 
numbers Pieparations containing over 50 inclusion bodies per slide 
were observed repeatedly during the four days of study In a second 
case in which there had been a subacute flare-up many inclusion bodies 
were also found The condition in the remaining 6 was in the cica- 
tricial stage, inclusion bodies weie demonstrated, though in small num- 
bers, in 5 of the 6 cases It seems evident that the elementary bodies 
may persist throughout the active stage of the disease, even when it is 
prolonged 


ELEMENTARY BODIES IN HE \LED TRACHOMA 

In 10 cases of trachoma m which by all clinical ciiteria the lesion 
appeared to be healed, examinations were made for inclusion bodies 
Repeated examinations of epithelial scrapings in each case failed to 
demonstrate them 

TRANSFER OF THE TRACHOMA ELEMENTARY BODIES 

Trachomatous mateiial containing inclusion bodies was transferred 
directly to 8 Macacus rhesus monkeys Infection was obtained m all 
of them, though repeated inoculation was lequired in 5 The induced 
disease was mild and consisted of folliculai hypertiophy without secie- 
tion or signs of inflammation No free elementary bodies or inclusion 
bodies could be demonstrated with certainty in any of these animals 
even after repeated examination 
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Trachomatous materials containing inclusion bodies were then trans- 
fer! ed to 3 golden baboons A follicular disease of considerable intensity 
developed, chaiacterized by inflammation and secretion In 2 animals 
a small number of characteristic inclusion bodies weie demonstiable 
In a pre\aously reported experiment” trachomatous material con- 
taining inclusion bodies was transferred directly to the blind eye of a 
human volunteer After an incubation period of five days, trachoma 
of subacute onset developed There was no difficulty in demonstrating 
considerable numbers of both inclusion bodies and free elementary 
bodies in this experimental disease 

These experiments indicate that the bodies develop m the epithelial 
cells of the new host when transfeired It is of particular interest to 
note the ease with which they were demonstrated in the human subject 
and with what difficulty m the baboons The failure to demonstrate 
them at all in the disease of the Macacus rhesus is believed to be due to 
the extraordinarily low intensity of the experimental disease in that 
animal 


RELATION OF THE INFECTIVITY OF CULTURES OF TRACHOMATOUS 
TISSUES TO THE PRESENCE OF THE ELEMENTARY BODIES 

The experiments of Julianelle, Harrison and Moiris^® indicate that 
the virus of trachoma is not cultivable by ordinary methods of tissue 
cultuie Our preliminary efforts have also given negative results 
Repeated attempts have been made to grow the virus on the chorioallan- 
toic membiane of the developing egg and m minced chick embryo tis- 
sues, with consistently negative results We have obtained excellent 
growths of epithelium fiom normal human conjunctiva, but on ten 
attempts ue have been unable either to show deielopment of inclusion 
bodies m the inoculated tissue or to demonstrate mfectivity of the tissue 
for monkeys We have also been able to obtain excellent growths of 
epithelium and fibroblasts from material obtained from 14 patients with 
cicatricial trachoma and from 12 with follicular trachoma (showing 
epithelial cell inclusions), all Indian children There was no develop- 
ment of inclusion bodies m the new giowth noi demonstiable mfectn- 
it} foi monkeys' 


LOC XLIZxrTION OF THE ELEMENTARY BODIES IN THE EPITHELIUM 

Our studies confirm the observations of other investigators that the 
localization of the elementar) bodies and inclusions is strictly epithelial 
In consideiing the question of the identit) of the elementary bodies 


19 Th%gcson, P Inoculation of Human Conjunctna with Trachomatous 
Materials Am J Ophth 16 409, 1933 

20 Juhancllc L A , Harrison, R W, and itorns, C The Probable 
Nature of the Infectious Agent of Trachoma, J E\per Med 65 735, 1937 
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With the virus of trachoma it is of fundamental importance to determine 
whether or not the virus can multiply in the subepithelial tissues In 
1934 Michail and Vancea-’- repoited several observations in which 
trachomatous material of proved infectivity failed to produce a disease 
when inoculation was made thiough the skin of the lids without touch- 
ing in any way the conjunctival epithelium We have repeated this 
experiment with 6 baboons In the first 2 a suspension of epithelial 
scrapings from a patient with tiachoma which showed abundant inclu- 
sions was placed beneath the epithelium of the upper fornix by infection 
through the skin of the upper lid A control test was made on a third 
baboon b}' simple deposition of the material on the conjunctiva followed 
by light friction Lesions typical of experimental trachoma developed 
in the control animal, but the 2 baboons inoculated subepithelially were 
unaffected Six weeks later susceptibility to trachoma was demonstrated 
for these 2 animals by inoculation of trachomatous material directly into 
the conjunctiva Typical lesions developed after the usual incubation 
period of about eight days 

The fourth baboon was inoculated in the right eye by subepithelial 
injection of trachomatous material through the skin of the upper Iid 
and m the left eye by inoculation directly on the conjunctiva A typical 
experimental trachoma developed in the left eye after the usual incuba- 
tion period, the right eye was unaffected When this animal was 
examined five weeks after inoculation, howevei, both eyes were found 
to be involved The infection of the right eye was probably the result 
of transfer from the left, but slow development of the lesion from the 
inoculation cannot be eliminated as a possibility 

In a fifth baboon similarly inoculated tiachoma failed to develop, 
although the same material proved infectious for a sixth baboon by 
diiect conjunctival inoculation 

These experiments are of fundamental importance and must be 
extended All the evidence so far assembled points to the epithelium 
as the susceptible tissue 

EFrECT OP ANTITRACHOMATOUS THERAPY ON THE ELETvIENTARY BODY 

It IS difficult to demonstrate the elementary bodies in patients with 
trachoma who have had daily treatment over long periods Thus, at the 
Theodore Roosevelt Trachoma School, Fort Apache, Ariz , inclusions 
weie demonstrated on a single slide of trachomatous material from only 
7 of 151 children who had been receiving the usual types of treatment 
for seven months or longer 

21 Michail, D , and Vancea, P Some Experimental Facts m Trachoma, 
Rev internat du trachome 9 33, 1932 
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The recent observation of Loe^^ that sulfanilamide has a lapid 
beneficial action m cases of trachoma led us, with W G Forster, to 
study the effect of the drug on the elemental y bodies of trachoma 
Accordingly, 10 Indian children with trachoma in the early stage were 
tieated with average doses of the diug Elemental y bodies, m the form 
of epithelial cell inclusions, weie demonstiated with relative ease in 
all the subjects prior to the onset of treatment Aftei fifteen days of 
treatment sci apings showed no inclusions Examinations on the twenty- 
first and twenty-eighth days likewise gave negative lesults Two 
untreated children with demonstiable inclusions, used as controls, still 
showed abundant inclusion bodies during the test period These expei i- 
ments will be reported in detail in a subsequent communication 

COMMENT 

It is now geneially recognized that the elementary bodies found in 
such virus diseases as vaccinia, fowlpox, molluscum contagiosum and 
psittacosis are parasitic in nature and constitute the agents of disease 
Belief that the elemental y body of trachoma represents the morphologic 
unit of the virus of tiachoma rests, in our opinion, principally on the 
following findings (1) the identity m morphologic structure and stain- 
ing leactions of the bodies of trachoma with the similar bodies of 
inclusion blennoiihea and psittacosis, established virus diseases, (2) 
the presence of the elementary bodies in the lesions of trachoma with 
sufficient constancy to indicate etiologic significance, (3) the presence 
of elementary bodies in an infective filtrate , (4) then multiplication in 
new hosts (man and baboon) when transferred directly or after filtra- 
tion, and (5) their persistence in the lesions of tiachoma throughout 
the period of activity of the disease 

The elementary body of trachoma has, in oui opinion, the essential 
pioperties (filtrabihty, inclusion body formation and cytotropism) of 
a virus and should be classified, for the present at least, as a filtrable 
virus It does, however, differ from the typical virus elementary body 
(such as that of vaccinia) m the ease with which it stains with Gierasa’s 
stain and similar dyes and in its regular morphologic vaiiation (ele- 
mentary body, initial body) In these respects it lesembles Rickettsiae, 
particulaily Rickettsia luminantium of Heartwater-® 

22 Loe, F Sulfanilamide Treatment of Trachoma Preliminary Report, to 
be published 

23 Jackson, C The Jvlicroscopic Diagnosis of Heart water, m Seventeenth 
Report of the Director of \"ctennarv Services and Animal Industry, Union of 
South Africa, August 1931, p 161 
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CONCLUSIONS 

A senes of studies on the etiology of trachoma are summarized and 
lead to the following conclusions concerning the agent (1) that it is 
filtrable under certain conditions, (2) that it has the characteristics of 
a virus (filtrability, inclusion body formation and noncultivabihty on 
nonliving mediums), and (3) that it is identical with the elementary 
body of Halberstadter and Prowazek 

The virus of trachoma, with the viruses of inclusion blennorrhea 
and psittacosis, appear to foim a group transitional between Rickettsiae 
and the typical viitises 

ABSTRACT OF DISCUSSION 

Dr Edwin William Schultz, Stanford University, Calif Inves- 
tigations during recent years have definitely established that from the 
standpoint of size the filter-passing viruses range fiom easily visible 
bodies down to bodies measuring about 10 millimicrons, which is about 
twenty times as small as the smallest body one can see with an ordinary 
microscope Of the differences found to exist between parasitic 
bacteria and the so-called virus group, size is probably the least impor- 
tant A much more important difference is the marked cytotropism 
which chaiactenzes the virus group and the absolute dependence of this 
group of agents on living tissue cells of one kind or another The high 
cell specificity of viruses, their intracellular relationship and especially 
their absolute dependence on living cells has evoked consideiable specu- 
lation as to the exact nature of these agents It is not clear yet whethei 
all the infectious agents classed under the heading of viruses are funda- 
mentally related to each other or whether quite unrelated agents are 
included, but whatever the natuie of some of these agents may be, it 
seems certain that some of the larger ones are organismal, at least in 
outward appearance Among these are the viruses responsible for pox 
diseases m animals, molluscum contagiosum, infective ectromelia of mice 
and psittacosis It is now established by ultrafiltration and by ultra- 
centrifugation as well as by morphologic studies that the so-called ele- 
mentary bodies of these virus diseases constitute the infective agents To 
this group of larger viruses evidently belongs the causal agent of tra- 
choma 

The difficulties experienced in demonstrating the filtrable nature of 
the virus of trachoma harmonize with the earlier experiences with some 
of the other larger filtrable viruses, especially with relation to the use of 
filter candles These difficulties have been largely surmounted by the 
use of collodion filters The fact that Dr Thygeson and Dr Richards 
obtained positive results when they used such membranes is, therefore, 
in harmony with experience with certain viruses The results of these 
filtration studies lend considerable support to the view expressed earliei 
by several investigators that the minute so-called elementary bodies which 
may be found in trachomatous material constitute the actual agent of 
this disease It is of considerable interest that Dr Thygeson and 
Dr Richards have found that these bodies in then staining reactions 
resemble Rickettsia somewhat more than the elementary bodies of vac- 



THY GESON-RICH ARDS— TRA CH OMA 


583 


cmia and molluscum contagiosum, which, togethei with the presence of 
coccobacillary initial bodies, suggests a relation to Rickettsia This obser- 
vation helps to tie together more closely the Rickettsia group and other 
filtrable viruses 

Dr Thygeson and Dr Richards have made an important contribu- 
tion to the etiology of this disease 

Dr Harry S Gradle, Chicago It would be moie than presump- 
tuous for me to attempt to add to or detract fiom this excellent 
piece of investigative woik One unacquainted with the difficulties of 
animal expeiimentation in trachoma may have doubts as to what the 
experiments here cited actually prove and whethei oi not the authors 
have advanced one step fuither toward the fuffilment of Koch’s postu- 
lates It would appear to me that the answer is, “The case is not yet 
proved, but enough positive evidence has been added so that a solution 
may be in sight ” 

However, theie exists considerable doubt in the minds of many 
whether or not the Prowazek bodies are the cause of trachoma 
or are even connected with the cause As far back as 1910 Herzog 
advanced the idea that these bodies are merely the broken-down debus 
of attenuated gonococci and that trachoma is an aberrant form of that 
venereal disease That idea was not sound But at the International 
Congress of Ophthalmolog)^, held m Cano in Decembei 1937, Grueter, 
of Marburg, came to the following conclusions 

“Inflamed tiachomatous epithelial cells cannot be shown to contain 
any granular structures of a nature different from their own, whether 
in the Golgi zone, the inteiior reticulated body or in the cytoplasmic zone 
“A comparison of Heisberg’s victoria blue stains with the results 
mentioned above, which weie obtained with a number of my organic and 
inorganic cell toxins, m particular a comparison with epithelium condi- 
tions in trachoma, shows that the gianular structures produced by many 
diffeient technics with all cell toxins are absolutely alike They are seen 
paiticularly clearly when photographed in the daik field It will then 
be seen again and again that the granules are primarily situated in the 
nodules , i e , as the cell inflammation progresses, the mitochondrial 
gianules become particularly clear I cannot accordingly claim that the 
A>'arious granulai structures described in the literature and tested by me 
by so many different methods are foreign substances, i e , initial stiuc- 
tures of a hitherto invisible disease germ in the cell 

“I hold the same vieu in legard to the finding of Biisacca, who claims 
to have shown iickettsias m tiachomatous epithelial cells on the stiength 
of examination of cells in }ellow fever I consider that these trachoma 
iickettsias are inflammatory pioliferations and divisions of granula which 
noi mally occui in the epithelial cells ” 

With such eminent authorities as the authors and Gruetei presenting 
diametrically opposed views, what is the mere clinician to think? One 
must have an open mind and accept conclusive ewdence such as Dr Tlw- 
geson and Di Richaids have presented But until theie is definite proof 
that Koch’s postulates aie fulfilled in toto, it cannot be said that the 
Prowazek bodies are the proved cause of tiachoma 

Dr Phillips Thygesox, Neiv \ork We have considered the mat- 
tci of the specificity of the inclusion bodies of Halberstadter and Prow a- 
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zek in great detail and believe that on the basis of the following findings 
these bodies must be considered of specific virus nature 1 They are 
not found in any bacteiial or nonvirus type of conjunctivitis 2 They 
contain the two components typical of all specific cytoplasmic virus inclu- 
sions, 1 e , a matrix and the virus particles themselves 3 The virus 
components of the inclusions can be recognized outside the cells in the 
form of free elementary and initial bodies 

Koch’s postulates as applied to bacterial diseases are not applicable 
to virus diseases such as trachoma, since viiuses cannot be grown in puie 
culture in the absence of living cells In viius diseases bacteria-free 
filtrates, which so fai as can be determined contain no other agents, must 
be substituted for pure cultures These we have employed in our experi- 
ments, e g , in the experiment in which a human volunteer was employed 
and in which the elementary bodies of trachoma were demonstrated in 
the infective filtrate 
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of 7 65 minutes The ideal test object should be just visible to the 
normal eye at the artificial focus, where it should intercept an angle of 
5 minutes An object of ideal size is too small to be of practical utility, 
for it has to occupy a square each side of which measures 0 475 mm 
Consequently, the larger object must be used and the inaccuracy which 
it imposes accepted The resultant erroi should cause the test object 
to be recognized at a distance faither than 33 cm by the eye with normal 
01 better visual acuity 

The punctum lemotum will also vary, depending on the letters of 
which the test woid is composed Round letters are recognized with 
lelative ease, while squaie letters aie recognized with relative difficulty 
Since most test words will contain letters of both forms, there is a 
tendency for the neutralization of the effect of this factor on the 
punctum remotum For this leason it may be ignored 

Finally, there will be a vaiiation in the location of the punctum 
lemotum dependent on the mental attitude of the patient The ven- 
turesome patient will lead the test woid at a greater distance than the 
cautious one Individually, this factor is always operative, but in any 
larger number of tests it is collectively neutialized and may be ignored 

Since all of the test’s inaccuracies except the effect of the size of 
the test type can be legitimately disregarded, the sum of them will cause 
the punctum remotum to be located at a distance greater than 33 cm 
from the eye It would theiefore appear that with cycloplegia complete 
the punctum remotum would be located at 33 cm or a distance greater 
than 33 cm , but never at a lesser distance Similarly, with cycloplegia 
incomplete the action of the ciliary muscle induced by the effort to lead 
the test word would add refractive power to the eye and so cause the 
punctum remotum to be located at a distance less than 33 cm 

This interpretation of the aitificial myopia test is suppoited by 
experimental evidence presented by the data in table 1 In this table 
are listed data for 10 patients from 41 to 50 years of age on each of 
whom the artificial myopia test was cained out with the use of a cyclo- 
plegic and again at the postcycloplegic examination, which followed the 
former examination by not less than seven days Three of these patients 
showed no difference in the punctum leinotum Of these 3, 1 required 
a leading addition of 2 25 diopters and 2 an addition of 2 00 diopters 
each For 7 of the 10 patients the punctum remotum was found to be 
nearer at the postcj-cloplegic examination than at the cycloplegic exam- 
ination and in each instance the distance was less than 33 cm Of these 
7 patients, 3 required no addition for reading, 1 an addition of 0 75 
diopters, 2 an addition of 1 00 diopter each and 1 an addition of 2 00 
diopters 

These data demonstrate that when the residual accommodation 
exceeds 1 diopter the artificial myopia test will show the punctum 
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remotuni to be at a distance of less than 33 cm Since there is geneial 
agreement that a lesidual accommodation not exceeding 1 diopter con- 
stitutes cycioplegia satisfactory for accurate refraction and since the 
artificial myopia test indicates exactly when this condition obtains, this 
test must be considered a clinically satisfactory measurement of the depth 
of cycioplegia 

A CLINICAL STUDY OF HOMATROPINE-BENZEDRINE CYCLOPLEGIA 

Refraction was done foi 25 private patients ranging m age from 18 
to 57 years (aveiage 32 6 years) one hour after the administration of 1 
or 2 tablets containing giam (0 0013 Gm ) each of homatropine 


Table 1 — Results of the AiUficwl Myopia Test on Ten Patients 


Age of Patient 

Eye 

Add 

PB-H 

PR-P 

Difference 

50 

0 D 

2 25 

33 

33 

0 


0 s 

225 

S3 

SS 

0 

42 

0 D 

100 

35 

23 

12 


0 S 

100 

35 

23 

12 

43 

0 D 

100 

83 

28 

5 


0 S 

100 

S3 

28 

5 

46 

0 D 

200 

33 

33 

0 


0 S 

200 

33 

33 

0 

48 

0 D 

2 00 

S3 

33 

0 


0 S 

2 00 

33 

83 

0 

49 

0 D 

200 

33 

SO 

3 


0 S 

200 

33 

30 

3 

46 

0 D 

0 75 

83 

28 

5 


0 S 

0 75 

S3 

28 

5 

42 

0 D 

0 00 

35 

18 

17 


0 S 

0 00 

35 

18 

17 

44 

0 D 

000 

S3 

25 

8 


0 S 

0 00 

33 

25 

8 

41 

0 D 

0 00 

35 

25 

10 


0 S 

000 

35 

28 

7 


* Add refers to reading addition rrhich is presented as indicative of tbe total ncconuno- 
datfvQ ability of tbe patient, PR-H, to the punctum remotum measured In centimeters in 
the course of the artificial myopia test after refraction with homatropine hydrohromide 
cycioplegia, and PR-P, to the punctum remotum measured in centimeters in the course of 
the artificial myopia test at the postcyclopiegic examination All puncta remota are measured 
by Bells test typo I (approximately 0 50 meter test type) The difference shows the number 
of centimeters by which the PR - H exceeds the PR -P 


hydiobromide and cocaine hydrochloride In each instance completion 
of the refraction Bas follotved by the artificial myopia test The range 
in the puncta remota for both right and left eyes was from 33 to 40 cm 
The a\eiage punctum remotum for the right eyes was 35 38 cm , and 
that for the left eyes \vas 35 42 cm The difference betBeen these 
average \alues B^as 004 cm 

Refraction B^as done Both homatropine-benzedrme cycioplegia for 
25 private patients ranging m age from 19 to 54 years (average, 33 9 
} ears) The technic used B'as as folloB's 


(1) Coniunctnal anesthetization by means of 2 
of butjn 


drops of a 2 per cent solution 


(2) Instillation of 1 
bromide 


drop of a 5 per cent solution of homatropine hydro- 
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(3) Instillation after from two to three minutes of 1 drop of a 1 per cent 
solution of benzedrine sulfate 

(4) Compression of the canaliculi for not less than one minute after each 
instillation 

(5) Refraction forty minutes after the last instillation 

In each instance completion of the refraction was followed by the 
aitificial myopia test The range in the puncta remota for both right 
and left eyes was from 33 to 38 cm The average punctum lemotum 
for both right an deleft eyes was 34 48 cm 

Refraction was done for 25 private patients ranging in age from 18 
to 52 years (average 28 8 years) after the administration in one eye of 
homatropine and in the other eye of homati opine and benzedrine The 
technic follows 

A Administration of homatropine 

(1) Conjunctival anesthetization by means of 2 drops of a 2 per cent 

solution of butyn 

(2) Instillation of 1 drop of a 5 per cent solution of homatropine hydro- 

bromide at seven and one-half minute intervals 

(a) A total of 4 drops for patients up to 40 years of age 
{h) A total of 3 drops for patients from 40 to 50 years of age 
(c) A total of 2 drops for patients from 50 to 60 years of age 

(3) Compression of the canaliculi for not less than one minute after each 

instillation 

(4) Refraction forty minutes after the last instillation 

B Administration of homatropine and benzedrine 

(1) Conjunctival anesthetization by means of 2 drops of a 2 per cent 

solution of butyn 

(2) Instillation of 1 drop of a 5 per cent solution of homatropine 

hydrobromine 

(3) Instillation after two to three minutes of 1 drop of a 1 per cent 

solution of benzedrine sulfate 

(4) Compression of the canaliculi for not less than one minute after each 

instillation 

(5) Refraction forty minutes after the last instillation 

In each instance completion of the refracation was followed by the 
artificial myopia test Homatropine was used in 12 right eyes and 13 
left eyes, homatropine and benzediine, in 13 right eyes and 12 left eyes 
The puncta remota ranged from 33 to 40 cm for the eyes treated with 
homatropine and from 30 to 40 cm foi the eyes treated with homat- 
ropine and benzedrine The aveiage punctum remotum for the former 
was 35 42 cm and for the latter, 35 29 cm The difference betw een 
these values was 0 13 cm It was observed that the pupillary diameters 
were greater in the eyes treated with homatropine and benzedrine than 
in those treated with the homatropine 



SUDRANSKI-HOMATROPINE-BENZEDRINE CYCLOPLEGIA 


589 


The eyes under homatropine cycloplegia (tablets) had an aveiage 
punctum remotum with the artificial myopia test of 35 40 cm The 
eyes under homatropine-benzedrine cycloplegia had an average punctum 
remotum of 34 48 cm with the artificial myopia test The punctum 
remotum of eyes under homatropine-benzedrine cycloplegia was, on an 
average, 0 92 cm shorter than that of eyes undei homatropine c 3 'clo- 
plegia alone However, since two different groups of subjects are con- 
sidered, there is great likelihood that this difference is m great part 
accidental Such accidental factors should be vastly reduced m nunibei 
in the control group in which the two methods were used, one on each 
eye of the same person This group had an average punctum remotum 
with homatropine-benzedrine cycloplegia which was nearer than that 
with homatropine cycloplegia by 0 13 cm However, the right and the 
left eyes under homatropine cycloplegia showed a difference m the 
average punctum remotum of 0 04 cm This suggests that even wnth 
the usual homatropine hydrobiomide cycloplegia there is some variation 
in the punctum remotum with the artificial myopia test With correc- 
tion for this variation, it would appear that the eyes of the control 
group treated with homatropine and benzedrine had an average punctum 
lemotum which was neaier than that for the eyes treated with homat- 
1 opine hydrobi omide by only 0 09 cm 

Further, it can be seen that all three clinical gioups showed average 
puncta remota with the artificial myopia test w^hich were well in excess 
of 33 cm Theiefore, it can be concluded that residual accommodation 
in all subjects was no gieatei than 1 diopter Because residual accom- 
modation in no patient exceeded 1 diopter, all patients may be said to 
have had cycloplegia satisfactory for ref i action Theie was, how’'ever, 
in the control group of patients a slight difference in the depth of 
cycloplegia in the eyes treated with homatropine and benzedrine as com- 
pared to that in those treated with homatropine This difference is 
repiesented by a difference in the aveiage punctum lemotum of 009 cm 
wdiich can at most indicate only a fraction of a diopter It is there- 
fore concluded that cycloplegia Avith homatropine and benzedrine is satis- 
factory for refraction and is only slightly less piofound than cycloplegia 
produced by the usual technics of administering homati opine 

EXPERIMENTAL INVESTIGATION OF THE CYCLOPLEGIC EEEECT 
or HOMATROPINE HYDROBROMIDE AND BENZEDRINE 

SULFATE 

The puipose of the experimental proceduies which were carried out 
on 15 patients at the clinic of the Indianapolis City Hospital w'as to 
determine the exact cjcloplegic effect of a 5 per cent solution of homatro- 
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pine hydrobromide and a 1 per cent solution of benzedrine sulfate when 
used separately An outline of the experiment follows 

(1) Refraction with homatropine cycloplegia 

(a) Instillation of 1 drop of a 2 per cent solution of homatropine hydio- 

bromide in each eye every ten minutes for six instillations 

(&) Artificial myopia test after refraction with homatropine cycloplegia 

(2) Examination not less than one week after refraction with homatropine 

cycloplegia 

(a) Determination of the visual acuity through a 3 mm pinhole 

(b) Measurement of the puncta proxima 

(c) Anesthetization of the conjunctiva with 2 drops of a 2 per cent 

solution of butyn 

(d) Instillation of the experimental drugs followed by compression of 

the canalicuh for not less than one minute 

(1) Instillation of 1 drop of a 5 per cent solution of homatropine 

hydrobromide m the right eye 

(2) Instillation of 1 drop of a 1 per cent solution of benzedrine 

sulfate in the left eye 

(e) At fifteen and at thirty minutes after instillation of the drugs 

(1) Determination of visual acuity through a 3 mm pinhole 

(2) Measurement of the puncta proxima 

(/) At forty minutes after instillation of the drugs 

(1) Measurement of the pupillary diameters 

(2) Refraction 

(3) Artificial myopia test 

The experimental data are recorded m their entirety m table 2 The 
visual acuity was taken in all instances through the 3 mm pinhole in 
Older to exclude the influence of a variable pupillary area Examination 
of the 15 right eyes fifteen minutes after the instillation of homatropine 
hydrobromide showed no significant change m the visual acuity of 14 
of the eyes and a diminution in that of 1 eye Examination of these 
eyes thirty minutes after the instillation of the drug showed no signifi- 
cant change in 8 eyes and a diminution of the visual acuity in 7 Exam- 
ination of the left eyes fifteen minutes after the instillation of benzedrine 
sulfate showed no significant change in the visual acuity of 14 of the eyes 
and a diminution in the visual acuity of 1 eye Thirty minutes after 
the instillation of the drug examination showed no significant change 
in the visual acuity of 12 eyes, diminished visual acuity in 1 eye and 
increased visual acuity in 2 eyes 

The accommodative power of all eyes at each stage of the experi- 
ment, expressed in diopters, is shown in table 3, the data foi which were 
computed from table 2 Examination of the right eyes fifteen minutes 
after the instillation of homatropine hydrobromide showed no change 
in the accommodative power of 3 eyes, a decrease in that of 11 eyes 
and an increase in that of 1 eye Thirty minutes after the instillation 
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of the drug, only 2 eyes showed no change in the accommodative power, 
while 13 showed a decrease Examination of the left eyes both fifteen 
and thirty minutes after the instillation of benzedrine sulfate showed 
no change in the accommodative power of 13 eyes, a decrease in that of 
1 eye and an increase in that of 1 eye 

The pupillary diameters of 14 of the 15 patients were measured 
forty minutes after the administration of the experimental drugs and 


Table 3 — Accommodative Powei of All Eyes, Expressed m Diopters* 



Preceding 

15 Minutes After 

30 Minutes After 


Administration 

Administration 

Administration 

Eye 

of Drugs 

of Drugs 

of Drugs 

0 n 

6 66 

5 55 

300 

0 s 

500 

500 

500 

0 D 

400 

000 

000 

0 s 

4 00 

400 

4 00 

0 D 

333 

000 

0 00 

o s 

3 33 

3 33 

3 33 

0 D 

2 63 

SCO 

000 

0 s 

2 63 

3 50 

500 

0 D 

6 60 

5 55 

435 

0 s 

666 

666 

6 66 

0 D 

5 00 

0 00 

OCO 

0 s 

500 

4 24 

4 24 

0 D 

666 

666 

066 

0 S 

666 

666 

666 

0 D 

5 00 

3 50 

000 

0 S 

5 53 

5 55 

5 55 

0 D 

500 

000 

000 

0 S 

5 55 

555 

555 

0 D 

5 00 

4 54 

000 

0 S 

555 

5 55 

5 55 

0 I) 

10 00 

7 69 

4 24 

O S 

10 00 

10 00 

10 00 

0 D 

300 

000 

000 

0 S 

350 

350 

3 00 

0 D 

7 69 

5 55 

500 

O S 

6 66 

666 

666 

O D 

4 54 

4 54 

4 54 

O S 

4 54 

4 54 

454 

O D 

10 00 

10 00 

6 66 

0 S 

10 00 

10 00 

10 00 


* The eccommodatiye powers have been computed from the puncta proxima recorded in 
table 2 When the punctum proximum recorded in table 2 had receded beyond 40 cm with 
the same test type, the accommodation was recorded here as zero 


just prior to refraction The diameters of the pupils of the e}es tieated 
with homatr opine were equal to those of the e 3 'es treated with benzedrine 
m 3 instances The pupillary diameters of the eyes treated with 
homatropme were greater than those of the eyes treated with benzedrine 
in 11 instances In no instance was the pupillary diameter of an eye 
treated with benzedrine larger than that of an e^^e treated with homatro- 
pme The average increase in the pupillary diameter of the eyes 
treated wnth homatropme over those of the e} es treated with benzedrine 
was 1 71 mm 
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In table 4 are compared the results of refraction with the usual 
honiatropme hydrobromide cycloplegia with the results of refraction 
uith cycloplegia produced by 1 drop of a 5 per cent solution of homatro- 
pine hydrobromide and 1 drop of a 1 per cent solution of benzedrine 
sulfate The data are computed from those recorded in table 2 Of the 
eyes treated with homatropme, 7 showed no decrease in the hyperopia 
uncovered in the greater meridian, while the remaining 8 showed a 
decrease langing from 012 to 0 75 diopters The average loss in 
hyperopia uncovered m the greater meridian was 0 19 diopters The 
efficiency of refraction with cyloplegia produced with a 5 per cent solu- 

Table 4— Results of Refraction wtth Two Types of Cycloplegia^ 


Diopters Loss of Hyperopia 

Cylinder Axis Deviation 

A - 

Difference in PR, Cm 

A - 



■ 

/ 


r 



0 D 


0 s 

0 D 

0 S 

0 D 


0 S 

000 


200 

70 

80 

0 


10 

023 


0 62 

Ao cylinder 


0 


5 

OOO 


125 

Ko cylinder 


0 


13 

000 


050 

No cylinder 


0 


3 

012 


0 75 

00 

00 

3 


15 

000 


100 

70 

820 

1 


9 

0 50 


200 

00 

SOO 

8 


15 

000 


0 02 

00 No cyl 

0 


8 

000 


050 

No cylinder 

00 

o 


2 

0 37 


050 

00 No cyl 

0 


8 

012 


0 75 

No cylinder 


0 


5 

000 


112 

00 

00 

0 


2 

0 75 


1 25 

00 

00 

3 


10 

000 


0 75 

15 0 No cyl 

0 


G 

0 25 


0 50 

30 0 C?yl lost 

0 


3 


* All data m this tablo were computed from those In table 2 The decrease In hyperopia 
was computed by subtraetlnp the hyperopia in the greater mendian uncovered by refraction 
luth cjcloplcgia produced with a 5 per cent solution of homatropme hydrobromide or with a 
1 per cent solution of benzedrine sulfate from that uncovered in the greater meridian by 
rcinction with tho usual homatropinc bydrobroiulds cycloplegia The cylinder axis deviation 
«hows tho deviation In degrees of tbo cylinder axis found by refraction with cycloplegia pro 
duced with a o per cent solution of homatropinc hydrobromide or with a l per cent solution of 
benzedrine sulfate from tho axis determined by refraction with the usual homatropine hydro- 
broraide cj cmplogia The diflercnce in the punctum remotum shows the number of centimeters 
bv which tho punctum remotum measured with the artifleJal myopia test after refraction 
under the usual homatropine hydrobromide cycloplegia exceeded that found by refraction with 
cjclopiegia produced with a 5 per cent solution of homatropme hydrobromidc and with a 
1 per cent solution of benzedrine sulfate 


tion of homatropme hydrobiomide as compared with that of refraction 
with the usual homatropine hydrobromide cycloplegia was 90 per cent 
AI! e\ es tieated with benzedrine sulfate showed a decrease in the 
hiperopia uncovered in the greater meridian The decrease ranged 
from 0 50 to 2 00 diopters, and the average loss w as 0 94 diopters The 
efficiency of refraction with c\cloplegia produced with a 1 per cent 
solution of benzedrine sulfate as compared wnth that of refraction with 
the usual homatropme hydrobromide c\cloplegia w^as 46 per cent 
Tmestigation of the change in cylinder axis showed that mth a 5 
per cent solution of homatropine h}drobromide the axis for each of 
10 patients was found wheie it was previously located by refraction 
with the usual homatropme hjdrohromide cicloplegia Six of these 
10 patients showed no change m the cilinder axis Four showed a 
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change of from 7 to 30 degrees The average deviation in axis for the 

4 patients was 14 75 degrees With refraction with cycloplegia produced 
with a 1 per cent solution of benzedrine sulfate the axis for 7 of 8 
patients was found where it was previously located by refraction with 
the usual homati opine hydrobromide cycloplegia Four of the patients 
showed no change m the cylinder axis Three showed a change in axis 
ranging from 8 to 90 degrees, with an average of 60 degrees 

Comparison of the punctum remotum shown by the artificial myopia 
test at the time of refraction with the usual homatropine hydrobromide 
cycloplegia with that found at ref i action with cycloplegia produced b} 
a 5 per cent solution of homati opine hydrobromide revealed no change 
in the position of the punctum lemotum for 10 of the 15 patients For 
the 5 remaining patients the punctum remotum was decreased The 
lange of decrease was from 1 to 8 cm The average decrease for these 

5 patients was 3 40 cm Comparison of the punctum remotum shown 
by the artificial myopia test at the time of refraction with the usual 
homatropine hydrobromide cycloplegia with that found at lefraction 
with cycloplegia produced by a 1 per cent solution of benzedrine sulfate 
showed a decrease of the punctum remotum for all of the 15 patients 
The decrease ranged from 2 to 15 cm The aveiage decrease for the 
15 patients was 7 73 cm 

These data lead to certain conclusions concerning the two drugs 
under investigation First to be considered will be the 5 per cent solu- 
tion of homatropine hydrobromide 

1 Homatropine hydrobiomide in 5 per cent solution is an effective 
cycloplegic, for it deci eases the visual acuity, definitely diminishes the 
accommodative power and provides cycloplegia of such depth as to 
uncover 90 per cent of the hyperopia in the greater meridian, reveal the 
correct cylinder axis and leave the eye with little residual accommoda- 
tion, as evidenced by the artificial myopia test 

2 As a mydriatic, a 5 per cent solution of homatropine hydiobiomide 
has, forty minutes after instillation, a greater effectiveness than a 1 per 
cent solution of benzedrine sulfate, for 11 of 14 patients showed a 
greater pupillary diameter in the eye treated with homati opine hydro- 
bromide, and in no instance was the pupillary diameter of the eye treated 
with the benzedrine sulfate greater than that of the eye treated with 
homatropine hydrobromide 

Second to be considered are conclusions concerning a 1 per cent 
solution of benzedrine sulfate 

1 The 1 per cent solution of benzedrine sulfate has no cycloplegic 
effect whatever, for it does not dimmish the visual acuity nor does it 
decrease the accommodative power, under its influence refraction is 
utterly unreliable, as it uncovers only 46 per cent of the hyperopia m 
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the greater meiidian, shows marked variation m the C3linder axis which 
it reveals and leaves the eye with a residual accommodation of high 
degree, as demonstrated by the artificial myopia test 

2 As a mydiiatic, a 1 per cent solution of benzedime sulfate has, 
foity minutes after instillation, a lesser power than a 5 pei cent solution 
of homati opine hydrobi omide, foi the pupillary diameters of 11 patients 
were less with the use of the former than with the use of the latter, 3 
patients had equal pupillaiy diameters, and m none was the pupillary 
diameter of the eye tieated with benzedrine greatei than that of the eye 
treated with homatropine 

Last to be consideied are conclusions concerning the combined use 
of a 5 per cent solution of homatropine hydrobi omide and a 1 per cent 
solution of benzedime sulfate to produce cj^cloplegia 

1 These diugs have no synergistic action as legaids the pioduction 
of cycloplegia It has been shown that a 5 per cent solution of homati o- 
pine hydrobi omide is sufficient to produce satisfactory cycloplegia for 
loutine refraction, vhile a 1 per cent solution of benzedime sulfate has 
been shown to have no cycloplegic effect whatevei Accoidingly, it 
cannot be expected that a noncycloplegic diug can, by addition, augment 
the effect of a tiue cycloplegic Moreover, the depth of the cycloplegia 
obtained with this combination of diugs is not necessaiily the result of 
the combination Indeed, this may be most doubtful nhen it is known 
that the cycloplegic element of the combination is by itself able to pro- 
duce the depth of cycloplegia obseived 

2 A synergistic i elation between these two drugs does exist to pio- 
duce mydriasis A 5 pei cent solution of homatropine hydi obi omide has 
been demoiistiated to be a potent mydiiatic A 1 per cent solution of 
benzedime sulfate has been shown to be a less active mydriatic Hence, 
these tivo drugs combined might leasonably be expected to produce 
gieatei m)diiasis than either alone Indeed, this synergy m mydriatic 
eftect has been obsened m the course of lefraction with homatropme- 
benzedi me cycloplegia 

3 Previous woikeis, judged u holly by their published reports, have 
been m error m then belief m a s> nergistic action of homatropine and 
benzedrine to pioduce C}cloplegia This belief has no basis m experi- 
mental obser^ ation These authors noted the s^ynergistic effects of these 
diugs to pioduce mydriasis, they observed correctly that cycloplegia 
undei then influence uas profound and of short duration and enabled 
satisfacton refi action to be peifoimed, so they came to the erroneous 
conclusion that these dings used m combination acted m a sjmergistic 
fashion to pioduce c\cloplegia This conclusion is false, because it was 
aimed at uithont considei ation of the fact that the homatropine con- 
slitiienl alone suffices to produce the obsened depth of cjcloplegia 
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4 The use of a 5 per cent solution of homatropine hydrobromide 
and a 1 pei cent solution of benzedrine sulfate in combination to produce 
cycloplegia for refraction has been an asset to the art of refraction and 
a great convenience to the patient By the use of this drug combination, 
it has been demonstrated that cycloplegia satisfactory for refraction is 
possible of attainment with the use of a greatly reduced dose of homatro- 
pine The use of this smaller dose has resulted in much inoie rapid 
recovery from cycloplegia Rapid lecovery follows the administration of 
a dose of homatropine which is just sufficient in amount to give after 
forty minutes a concentration in the ciliary muscle which merely suffices 
to produce complete cycloplegia Since recovery from cycloplegic effect 
does not involve the elimination of any excess of drug, it is coiiespond- 
ingly rapid A numbei of private patients have reported recovery from 
homatiopine-benzednne C3’’cloplegia m fiom five to eight hours 

In conclusion, it may be emphasized that the use of a 5 per cent 
solution of homati opine hydiobromide combined with a 1 per cent solu- 
tion of benzediine sulfate for the production of cjcloplegia m refraction 
can be recommended ( 1 ) because of the complete cycloplegia induced 
by 1 drop of a 5 per cent solution of homatropine hydrobromide, 

(2) because of the increased diameter of the pupil, which is dependent 
on the synergistic action between the tuo drugs to produce mydriasis, 
and which is an aid in the per formance of retinoscopic examination, and 

(3) because of the short (five to eight hour) duration of the cycloplegia 
developed by such a minute dose of homatropine 


522 Hume-!Mansur Building 



A CATARACT OPERATION TO REDUCE THE INCI- 
DENCE OF PROLAPSE OF THE IRIS 

FRANK C PARKER, MD 

NORRISTOWN, PA 

Of the many pitfalls confiontmg one m the peiformance of opeia- 
tions foi cataract, I dare say none gives moie concern, especially in 
the simple extraction of cataract, than does prolapse of the iiis A 
prolapsed ins may be simply ah annoyance, oi it may be a grave source 
of danger to the well-being of the eye Delayed healing of the wound, 
inflaminatoiy reactions, keiatitis, a kinked coinea with lesultant haze 
and even sympathetic involvement of the othei eye all seem to be linking 
about to make the lot of the ophthalmic suigeon a not too happy one 
Eveiy one at some time has the uige to tiy something foieign to 
his everyday methods, and while m such a mood about seven years ago 
I decided to perform some simple extractions, having in mind mental 
pictuies of this procedure as done by my former chiefs, Dis Fisher, 
Berens, Schwenk, Risley, Harlan, Oliver, Thomson, Zieglei and others, 
during my term of internship at the Wills Hospital thirty-eight years 
ago All these operators had their bad moments at some time or other, 
but much excellent work was done m those days with simple exti action 
of cataract No conjunctival flaps were employed The incision was 
made through a clear cornea, the knife coming out from 1 5 to 2 mm 
below the upper limbus This permitted an easier exit for the catar- 
actous lens, but a longer time was required for healing, with the result 
that an empty anterior chamber with leakage of the aqueous was 
accepted as a matter of course HoweveV, the end results compared 
favorably with those of the complicated technics used by so many opera- 
tors today, employing hemstitching and large, bloody conjunctival flaps 

My opinion is that there is a tendency today to make operations for 
cataiact more and more complicated instead of endeavoring to simplify 
them 

To return from this little digression, too many prolapses occurred 
during my season of simple extractions, and the procedure I was using 
was abandoned However, when I was conning my results at a later 
date, the thought arose that theie must be some potential cause for these 
prolapses and that possibly some of them could be blamed directly on 

Read by imitation before the College of Phvsicians of Philadelphia, Section 
on Ophthalmolog\ , April 21, 1938 
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the opeiative method oi technic rather than on unfoieseen circuiH' 
stances It is known that a lestless patient always favors prolapse oi 
the ins, but it is also known that some of the best behaved patients 
are the subject of this unfortunate occurrence 

In lecalling some of these annoying prolapses, I was impressed 
by the fact that so many occuiied up and in at about 11 o’clock in the 
left eye and up and m at approximately 1 o’clock in the right eye All 
the prolapses did not occur here, but the great majoiity did Why 
did not these piolapses take place diiectty above, as one would expect^ 
Why did there seem to be a tendency for the majority of them to 
occur, 01 at least to stait, approximately at the same spot? It certainly 
appealed to indicate that something was being done to favor this occur- 



Fig 1 — Counterpuncture has been performed, and the knife is being thrust 
upward and outward, dragging and stretching the cornea and ms peripherally 
Tissues are being stretched in line from A to B, that is, between the point of 
fixation and the cutting edge of the knife 


rence at the time of operation As a consequence, whenevei an extrac- 
tion was done an effort was made to determine just what was going on 
However, a study of some motion picture films of cataiact extraction 
which could be stopped at desired intervals for a still picture seemed 
to reveal a leason for the tendency of the ins to piolapse There 
appeared to be little doubt but that the manner of making the incision 
plus possibly the use of a none too sharp knife had much to do with 
the resulting prolapse 

The customary incision is made by thiustmg the knife through t e 
corneal limbus, crossing the antenoi chambei and then making the 
counterpuncture Immediately afterward the point end of the kni e 
is carried upwaid as it is pushed through, completing a sizable cut s 
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the knife is withdrawn, the heel is raised, completing anothei cut at 
the opposite limbus This is repeated until the section is finished More 
sweeps are made before the knife finally emerges through the cornea 
above, depending on the operator and the sharpness of the knife If 
one views the motion picture film and stops it at the propei place during 
projection, it will be found that the coinea while being cut after the 
counterpuncture is pulled and stretched into an oval shape, with the 
long axis of the oval at approximately 115 degrees as the knife is pushed 
along and at about 70 degrees as it is being withdrawn The duller 
the knife, the more pronounced is this stretching 

One cannot help but deduct that there must be a severe stietch and 
pull on the cornea, and, in my opinion, on the associated structures as 
well, namely, the iris tissue and the base of the ins It is difficult to 



Fig 2 — The knife is being withdrawn, causing stretching between B and C 

imagine the cornea’s being distorted at the limbus without some accom- 
panying associated condition m the ins as well When one considers 
that the eyeball is held by means of a fixation forceps below the lower 
limbus and that a strong pull is being exerted against this fixation by 
the engaged knife, there must, of necessity, be some stretching or 
tendency to stretching of the cornea and base of the iris while the 
section is being completed The force of the cutting is upward and 
outward from the pupillary center as the knife is pushed through and 
pulled back The structures are being stretched peripherally The 
base of the ins as well as the ins is being dragged outward as well as 
upward and no doubt is weakened sufficiently in some cases, especially 
when low tonicity is present, to allow the ins to drift out through the 
open wound after it is bandaged if it does not emerge before AVhat 
better condition could one ask for to favor prolapse of the ins? This, 
to iTiy' mind, is one of the mam reasons for its occurrence 
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My opinions, of course are theoretic, but one may easily visualize 
what occurs when one sees a thoroughly, ovally distorted cornea during 
cataract extraction, with the fixation forceps pulling one way and the 
cataract knife opposing this ti action, while between he the stretched-out 
cornea and ins 

One must not lose sight of the fact that as the cataractous lens 
emerges through the pupil, during a simple extraction, a certain amount 
of stretching of the iris tissues must of necessity take place, just as 
the perineum gives to permit passage of the head This must cause 
more or less weakening of the contractile powers of the ins tissue, 
thereby favoring prolapse The greater the tone of the iris, the less 
the chance of prolapse 

I have tried peripheral iridotomy and iridectomy but found these 
not to be the answei in preventing prolapse, although the push from 



Fig 3 — Counterpuncture is being made, and the heel of the knife is raised in 
cutting The tissues are pushed inward There is compression of the tissues 
between F and D No stretching occurs below the knife (Compare this technic 
with that shown in figure 1 ) 

the aqueous beneath must be lessened thereby If the ins structure has 
been distended and distorted and has lost tone, my opinion is that it 
would require more than a peripheral iridectomy to keep this pupillary 
contour intact 

The diminishing of the contractile tone of the iris fibers is directly 
aftected by the passage of the lens through the pupil and also by opera- 
tive traumatism in making the section It is manifestly impossible to 
do away with the stretching caused by the passage of the lens during 
simple extraction, but it is possible to reduce the resulting traumatism 
from a forced incision which drags the tissues outward at each push 
oi pull of the cataract knife 
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One must not ignoie the previously mentioned exxess diag caused 
by a dull knife, and any mannei of incising a cornea must pioduce more 
traumatism and damage to the structures involved when a dull knife 
is used 

As to drugs, physostigmme salicylate may be instilled immediately 
after exti action, but beneficial action from its use cannot be depended 
on However, there is no liaim m giving it the benefit of the doubt 
A favorite method of Di Risley was to instill both atropine sulfate 
and physostigmme salicylate on completion of a simple extraction, in 
the hope of obtaining a contiactile action fiom the lattei diug and later 
a dilative action fiom the ati opine 

Working on the obsenations as previously expiessed, I had the 
idea that possibly some of the tiaumatism to the ins duiing the section 
might be lessened I think this has been accomplished in a measure 



Fig 4 — The knife is being pulled back, with the point end raised Tissues are 
drawn inward There is compression between E and D No drag occurs below 
the knife 


by making the section in leverse of the conventional manner and by 
changing the manner of fixation with the forceps 

To eliminate as much as possible the opposing pull between foiceps 
and knife, the fixation is made about 5 mm above the uppei limbus, the 
wide-jawed Luer forceps being used The patient is asked to look 
down, and a deep bite is made down to the resistant sclera With the 
eyeball fixed in this mannei, any cutting that is subsequently done 
results in pushing oi conipiessing the intervening tissues rather than 
in sti etching them into a state of paresis, as partly occurs when fixation 
IS made below the lower limbus As the knife goes upward, the force is 
made against the point of fixation and not m opposition to it This is one 

point Now to reduce the peripheral stretching of the tissues as the 
incision is made 
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This IS partly accomplished by reversing the manner of making the 
incision Aftei the puncture is made in the regular way, m the same 
manner that counterpuncture is made, the point of the knife is carried 
through instead of being pushed upward and inward toward the nose 
(in case of the left eye), as m the customaiy manner, and at the same 
time the heel of the knife is raised, a cut being made upward through 
the limbus with the foice directed inward toward the pupillary area 
When the knife is being withdrawn, the point end is raised, and the 
cut is also made upward, the foice still being toward the pupillary 
center The succeeding sweeps are made in the same way, completing 
the section In this manner the force of the cutting tends to push the 
tissues toward the pupil rather than dragging them peripheially 



Fig 5 — Illustration of the principle involved by fixation above and below 
The handkerchief represents the vertical meridian of the cornea and the adjacent 
structures On the left fixation is at D (above the upper limbus) The point of 
upward pressure of the knife is at F Compression occurs between D and F, but 
there is no disturbance between F and B On the right fixation is below at B 
The knife push is at the same point F Note the stretching of the whole structure 
between B and F 

This mannei of making the incision will be found to be somewhat 
awkward at first but one soon gets the knack of it, and it is just as 
easy to accomplish as the conventional section 

Grasping the globe above the upper limbus piobably would not be 
greeted with delight by those who find it necessary to make large, 
bloody conjunctival flaps, but as I do not care for these embellishments, 
including the complicating sutures employed by many, the procedure 
IS in no way a hindrance My preference is for simply a small fringe 
of conjunctiva I make no attempt to scalp the eyeball, so to speak, 
believing the less traumatism the better, and in my own work I have 
found no reason whatever to complicate my extractions by suturing 
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One must not conclude fiom these remarks that prolapse of the iiis 
has been done away with It has not, as too many othei factors enter 
into the situation Howevei, I think I can safely say that it is possible 
to reduce its incidence 

DISCUSSION 

Dr H Maxwell Langdon I wonder if Di Parker has consideied 
the use of a bridle suture under the superior rectus muscle It seems 
to me that it would not be so much m the way as a forceps m this posi- 
tion, and I think that it would give good counteipiessuie against the 
knife I must confess that I do not see just how leveismg the usual 
procedure m making the cut exeits less diag on the coinea If the point 
or the heel of the knife is laised first, the other portion of the knife 
must make the next step in the piocedure, and it seems to me that the 
drag would be about the same 

Dr Francis Heed Adler I should like to ask Dr Paiker if he 
has noticed any decrease m the amount of stiiate keiatitis in his cases 
with the present method of making the section I cannot undei stand 
how hib method would dimmish the incidence of piolapse of the nis, but 
I can believe that it might materially i educe the amount of stiiate 
keratitis 

Dr Frank C Parker In answer to Di Langdon’s question, I 
have never used this mannei of fixation, as it lequires a pull on the globe 
bef 01 e fixation comes into play With an open wound such as is present 
after extraction, this does not appeal to me Again, fixation with a 
f 01 ceps does away with any ‘‘swaying” of the e}eball Further, the 
placing of this sutuie adds to the complication of the piocedure and the 
time consumed in pei f oi niing it 

In answer to Di Adler’s question, I have not seen any striate kera- 
titis foi some time Whethei oi not this can be attiibuted to the lessened 
“drag” m this incision, I am not prepared to sa} Howevei. one might 
easily deduct that with diminished stretching of the coinea, stiiate 
keiatitis uould be kept at a minimum 
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I A NEW PHENOMENON IN BINOCtiLAR SPACE PERCEPTION 
ASSOCIATED WITH THE RELATIVE SIZES OF THE 
IMAGES OF THE TWO EYES 

KENNETH N OGLE, PhD 

H \NOVER, N H 

Probably one of the most impoitant of the visual clues by which a 
person can estimate the relative distances and positions of objects in 
space is steieoscopic localization These clues arise from the disparities 
between the two letinal images caused by the slightly different points 
of view of the two eyes That stereopsis is the means for the most 
accurate discrimination of the relative distances of objects is, of course, 
universally appreciated It has not been sufficiently recognized, how- 
ever, that stereoscopic vision also plays an impoitant role in the sub- 
jective orientation of all objects in the entire binocular visual field, 
m the sense of a rotation about the point of fixation In the absence 
of strong perspective clues, this particular capacity may provide one of 
the important visual criteria by which a person can oi lent himself in the 
outside world of objects 

Certain expeiiments which demonstrate a relation between this type 
of subjective orientation and the relative sizes of the ocular images in 
the two eyes have been described by A Ames Jr These experiments 
indicated that a false subjective orientation may lesult from increasing 
the size of the image m one eye For example, if a person with good 
stereoscopic vision looks down on a glass lawn on which there are few 
perspective clues and a difference m the sizes of the letinal images is 
introduced by a size lens before one eye, be will see the lawn tipped 
abnormally, according to the nature of the size lens In general, with 
any change in the relative sizes of the images, different stereoscopic 
depth values relative to the fixation point will be associated with the 
images of all object points seen binocular ly The lesult is that the whole 
of the binocular field is falsely oriented about the fixation point This 
phenomenon is obviously related to the rotations of the apparent frontal 

From the Division of Research in Physiological Optics, the Dartmouth Eye 
Institute of the Dartmouth Medical School 

1 Ames, A , Jr Aniseikonia A Factor m the Functioning of Vision, 
Am J Ophth 18 1014, 1935 
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plane, the nonms horopter and the region of binocular single vision 
when differences are introduced between the sizes of the retinal images 
In the early studies of the effects of size lenses, it was found that 
an apparent rotation of surfaces seen binocularly resulted not only 
from increasing the size of the image in one eye m the hoiizontal 
meridian but also from increasing it in the vertical meridian The fact 
that an apparent rotation occurs as a result of a difference in the size 
of the images in the vertical meridian constitutes a new and unusual 
phenomenon, which will be described as the “induced size effect” and 
to which special emphasis will be given 

The apparent rotation that takes place about a veitical axis when the 
size of the image m one eye is increased in the horizontal meridian 
would be expected for the following reasons In binocular vision the 
stereoscopic function, as far as is known, exists only in the horizontal 
meridian Since objects occupying different positions m space aie 
imaged on the retinas of the two eyes on horizontally disparate points, 
a change in the size of the retinal image of one eye in the hoiizontal 
meridian changes the relative stereoscopic disparities of all those images 
Accordingly, the subjective values associated with all the fused images 
of the objects will be changed The result is a new subjective orienta- 
tion of the objects from their original positions, as though the whole 
binocular visual field had been rotated about a vertical axis through the 
fixation point, the objects on the side of the eye having the smaller 
image appearing nearer and those on the side of the eye having the 
larger image appearing farther away Such an apparent rotation is a 
natural result of the particular geometric arrangement of the two eyes 
with respect to the positions of objects seen m space, and the effective 
changes of that arrangement caused by the size lens ® On the basis of 
the analytic horopter theory, the angle of this apparent rotation can be 
computed from the equation tan , jn which is 

the angle of apparent rotation, M is the magnification of the size lens 
placed before the left eye m the horizontal meridian, b is the visual 


2 (a) Ames, A , Jr , Ogle, K N , and Gliddon, G H Corresponding 
Retinal Points, Horopter and Size and Shape of Ocular Images, J Optic Soc 
America 22 619, 1932 (6) Ogle, K N Analytical Treatment of the Longi- 

tudinal Horopter Its Measurement and Application to Related Phenomena, 
Especially to the Relative Size and Shape of Ocular Images, ibid 22 665, 1932* 
(c) Herzau, W , and Ogle, K N Ueber den Grossenunterschied der Bilder 
beider Augen bei asymmetrischer IConvergenz und seme Bedeutung fur das 
zweiaugige Sehen , Ein Beitrag zur "Aniseikonia” — Forschung, Arch f Ophth 
137 327, 1937 (rf) Ogle, K N Die mathematische Analyse des Langshoropters 
Arch f d ges Physiol 239 748, 1938 ’ 


T ^ ^ Correction of Aniseikonia with Ophthalmic Lenses 

J Optic Soc America 26 235, 1936 ^ ’ 
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distance of the fixation point from the midpoint of the interpupillary base 
line and a is one-half the intei pupillary distance This i elation for the 
appaient fiontal plane, the nonius horopter and the region of binocular 
single vision has been verified experimentally on the longitudinal horopter 
apparatus It has been verified approximately for moie complicated 
objects^ The phenomenon, due to the difference in the sizes of the 
images introduced in the horizontal meridian only, is teimed the “geo- 
metric effect,” since it becomes primarily a problem in geometry 

On the other hand, that an apparent rotation about a vertical axis 
should result from increasing the size of the image of one eye in the 
vei tical meridian is an entirel}'^ new and unexpected phenomenon ° 
and one that has no obvious connection with any known function of 
binocular vision Since no stereoscopic depth function is known to 
result from a disparity in the vertical meridians of the retinal 
images of an object m space, the appaient rotation of the binocular 
visual field about the fixation point when a difference in sizes 
of the images of the two eyes is introduced in the vertical meridian 
cannot be explained by simple geometric means Moreover, there is no 
obvious functional basis known that can account for such a phenomenon 
The apparent rotation in this case, however, is in the direction opposite 
to that of the geometric effect, as though an increase in the size of the 
image in one eye in the vertical meridian induced an increase in the size 
of the image of the other eye in the horizontal meridian For this 
reason this phenomenon has been designated the “induced size effect” 

The influence of changes in the relative sizes and shapes of the 
images in the two eyes on these localization phenomena has been sub- 
ject to an intensive research study over an extended period The results 
of these studies will be presented in a senes of papers This paper, 
which IS the first, will present that material which bioadly describes 
the phenomena 

APPARATUS 

The qualitative relation between the apparent rotation of surfaces 
and the relative sizes of the ocular images can be easily demonstrated, 
foi example, by simply placing a meridional size lens in a trial frame 
before one eye and observing a field of objects that are more oi less 

4 Ames, A , Jr , and Ogle, K N Size and Shape of Ocular Images 
III Visual Sensitivity to Differences in the Relative Size of Ocular Images of 
the Two Eyes, Arch Ophth 7 904 (June) 1932 This problem is considered 
further in the present paper 

5 The first evidence of the existence of this phenomenon was found m 
the failure of the apparent frontal plane (horopter) data to rotate to the full 
theoretic amount with overall size lenses placed before one eye when a small 
fusion object was substituted at the fixation point for the usual bare vertical 
wire or thread The phenomenon was also described brieflv bj"^ Ames ^ 
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fiee fiom peispectn-e features For this study, however, when quanti- 
tative lesults aie desiied for the apparent rotation which occuis with 
a given difference in size, a special instiument is necessary 

The apparatus used is schematically illustrated in figure 1, which is 
more or less self-explanatory An observer, whose head is held by a 
suitable chin cup or wax bite and forehead rests, fixates an object 
plane at a given distance in symmetiic convergence After consider- 
able experimentation, an object plane consisting of a sheet of plate 
glass 30 by 30 by 0 3 cm was selected This is supported in a frame 
free to rotate about a vertical axis A protractor mounted on the table, 
wrth an indicator fastened on the frame, permits the measurement of 
the angle of rotation from the “fiontal” positron A suitable pattern 
of fusible figures oi contours is drawn on the surface of the glass 
with India ink or black paint A large sheet of white cardboard, 



Fig 1— Schematic drawing of the apparatus used for a quantitative study of 
the geometric and induced size effects 

uniformly illuminated, suspended behind the object plane for a back- 
ground, silhouettes the pattern as seen by the observer A white card- 
board shield with an opening, which restricts the field of view to the 
plane, is usually placed in fiont of the eyes at a distance of about 10 cm 
Suitable and adjustable lens holdeis (not shown m the figure) are also 
mounted before the eyes By means of a cord, the observer can set 
the lotational position of the object plane 

experimental technic with respect to certain aspects 

or THE PHENOMENA 

Ottena foj Settmg the Object Plane— In obtaining the data for 
these expeimients, the observer first adjusts the position of the plane 
accoiding to a gnen ciiterioii under normal binocular vision, and then 
by the same ciiteiion, when a difference nr the sizes of ffie images 
has been mtioduced by a meridional size lens The difference in the 
angular positions of the surface for the two adjustments is the desired 
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measurement It will be cleai that this lotation of the object plane is 
m the direction opposite to the apparent rotation of a fixed plane or 
surface 

Thiee criteria accoidmg to which the object plane can be adjusted 
have been used 

1 The plane is set so that it appears “normal” to the subjective 
direction of the center of the plane from the observer , that is, the plane 
IS set for an apparent “frontal” position® For this criterion, the bin- 
ocular visual field should be restricted to the object plane and other 
precautions should be taken to eliminate, so far as possible, the influence 
of empiric factors This is the ciitenon that has been used most 

2 The plane is set so that it appeals “normal” to a particular 
dimension of an object also seen in the field of view by binocular (or 
monocular) perspective Two types of such objects may be considered 
those whose positions through the perspective sense are uninfluenced 
by a size lens (for example, a string extending toward the object 
plane in a sagittal direction) and those whose positions through the 
perspective sense provide a good monoculai criterion and whose pei- 
spective clues, as seen by the two eyes, are influenced only to a second 
order by the size lens (for example, a box in near observation) 
A pencil, mounted m the field of view and directed toward the center 
of the plane, establishes, by perspective factors, a subjective direction 
The obseivei may then adjust the object plane so that it appears 
“normal” to the apparent direction indicated by the pencil Here, reli- 
ance IS placed on the perspective sense to oiient the subjective directions 
in the binocular field 

3 Not unlike the second criterion, the plane is set so that it appears 
parallel to a frame seen binocularly (or monocular ly, if the visual field 
of one eye is restricted by a suitable aperture) This frame establishes 
by form and perspective factors a “surface” of reference ’’ 

Each of these criteria gave good results It was found, of course, 
that the primary, or naked eyes’, adjustment might vary with the 
criterion, but the change in the apparent rotation of the plane caused 
by a given difference in the sizes of the images was more or less the 
same This statement, perhaps, would refer only to results of experi- 

6 In these experiments the object plane is set for the “normal” position only 
in respect to a rotation about a vertical axis The problem relating to the other 
rotation about a horizontal axis is to be considered in another paper 

7 A fourth criterion, for surfaces which are mounted in a more or less hori- 
zontal position free to rotate over a pivot, is to set the surface so that it appears 
“level ” This criterion may be entirely subjective or may be referred to a 
fixed frame, plumb, etc 
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meiits in which the paiticular Epparatus described here was used, for, 
conceivably, the findings might vary with other types of appaiatus 
Since these experiments have been concerned mainly with the phe- 
nomenon of the induced size effect, m which the change m the appaient 
rotation of the plane is of importance, the criterion of the apparent 
“normal” to the subjective direction of the center of the object plane 
(that IS, of the appaient “fiontal” position) has been used consistently 
in all cases 

Importance of Empinc Facto) s — In experiments of this type it is 
difficult to exclude all empiiic factors which might tend to mask or 
inhibit the effects Theiefore, certain piecautions are necessary Among 
the most important of these are that movements of the object plane 
during an adjustment should be made quickly and that the judgment 
of “normalness” should be made while the plane is not moving A com- 
pensating factor may be involved with continuous back and forth rota- 
tions that tend to influence the binocular setting of the plane Theie is 
evidence that such a factoi exists, m that with monocular vision the 
object plane can be adjusted for a “fiontal” position with considerable 
accuracy ® by means of these back and foi th rotations Howevei , it has 
been found that the stereoscopic function may so dominate that such 
monocular influences aie negligible 

Among the more common factors which may tend to mask the 
apparent rotation of the plane when a difference in the sizes of the 
images is introduced is the form of the fusible pattern used on the object 
plane Recognizable geometric forms or configurations that appeal dis- 
torted in a definite manner when the plane is rotated may easily pi ovide 
clues for ascertaining the “frontal” position Patterns of this type (eg, 
a Glide or a square) on the plane must be avoided 

When there aie many objects at varying distances in the field of 
view, it has been found that the parallax introduced by movements 
of the head may also tend to inhibit these size effects 

In general, an observer is more sensitive to the size effects if the 
object plane contains some stereoscopic device For -example, part of 
the pattern may be put on the back as well as on the fiont side of the 
glass plane, the thickness of the glass being sufficient to stimulate 
stereopsis at neai visual distances A stereoscopic stimulus apparently 
becomes more impoi tant for greater visual distances ° 

8 That IS, by a mean deiiation of the order of 1 5 degrees for a visual 
distance of 40 cm 

9 Some persons when looking down on a grass lawn with a meridional size 

lens before one eye see no tipping of the ground until a twig or rod, which would 
serNc to stimulate stereopsis, is stuck into the ground Then a tipping apnears 
suddenly ^ 
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Differences m the illumination appaiently have little influence on 
the behavior of either the geometric effect oi the induced size effect 
As long as the fusible detail is seen leadily, the rotation of the plane 
always appears with a difference in the sizes of the images Even 
greatly difteient illuminations in the two eyes have little or no influence, 
as has been demonstiated by placing neutral tint filteis before one of 
the eyes 


T\ble 1 — Typical Data foi Foni Obsciveis Shoiving the Diffcience in Behavwi 
of the Geomefuc and Induced Size Effects 


Geometric Meet Induced Effect 

ileridional Size Lenses Placed at ileridional Size Lenses Placed at 

As-is 90° Axis 180° 

» , , A 


Slagmfl r 
cation 


Observer 



\ 

Observer 

> 

' 

of Size r 
Lens 
Used, '7o 

P D 61 

S C B 

P D 62 

K 0 

P D 6S 
HUB 

P D Ol' 
M B C 

/ 

SOB 

K X 0 

H M B 

M B C 

Before 
right eve 

6 

4 

3 

2 

1 

-16 3 (0 S) 
-9 1 (0 6) 

-3 1 (9 1) 

—13 4 (0 7) — S 1 (0 4) 
—10 7 (0 5) —5 6 (0 4) 
—6 7 (0 7) —4 3 (0 4) 
-3 4 (0 5) —2 2 (0 3) 

—10 0 (0 S) 

—6 3 (0 7) 

16 5 (0 6) 
16 3 (0 2) 

10 4 (0 7) 

11 9 (1 4) 10 2 (0 7) 
10 6 (0 9) 8 7 (0 6) 
6 8 (1 0) 5 S (0 4) 
3 3 (0 4) 3 0 (0 6) 

10 3 (0 9) 

4 7 (1 2) 

^ormal 

4 9 (0 4) 

0 6 (0 S) 

1 2 (0 5) 

—0 4 (0 7) 

4 0 (0 4) 

0 6 (0 S) 

1 2 (0 5) 

-0 4 (0 7) 

Beiore 
left eye 

1 

2 

3 

4 

6 

9 9 (0 4) 

IT 9 (10) 
20 9 (0 4) 

4 3 (0 4) 2 S (0 6) 

7 0 (0 4) 5 2 (0 3) 

10 9 (0 4) 10 2 (0 2) 
14 0 (0 3) 11 6 (0 4) 

6 0 (0 4) 

11 6 (0 S) 

—3 3 (0 5) 

— S S (0 5) 
—14 9 (1 2) 

—3 9 (1 0) —1 1 (0 7) 
-S 0 (1 0) —3 7 (0 5) 
—12 9 (0 8) —6 0 (0 7) 
—15 S (0 9) —7 4 (0 6) 

-5 3 (0 9) 

—12 1 (0 S) 

Sensitivitj , 
I 

G 

°l% 

—3 3 
—3 7 

—30 
— 3 7 

—2 8 
—3 3 

—30 

—37 

32 

3 7 

2 5 

27 


* The data are the degrees of rotation of the plane about a vertical avis from a true 
frontal position The plane vras adjusted for an apparent “frontal” position for a given 
difference in the sizes of the images introduced by meridional size lenses in the horizontal and 
in the vertical meridian The visual distance ivas 40 cm \ positive value mdicates that the 
plane rvas rotated counterclocLvnse i e , the right side of the plane vras moved array from 
the observer The data in parentheses are mean deviations 


While the aforementioned factors tend to inhibit the effects, it 
appears that when strict attention is paid to the criterion demanded they 
may be ignored and their influences tend to disappear with experience 
After considerable piactice and provided the attention is confined strictly 
to the center of the object plane, almost the same results may be obtained 
regardless of whether the binocular visual field is restricted to the object 
plane alone or whether the whole plane, with supports and other objects 
having perspective forms, are visible at the same time Of course, 
individual variations are found 
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SENSITIVITY OF THE APPARENT ROTATION OF SURFACES 

P)chiutiwy Type of Data — The prehminaiy data to be repoited 
heie vere taken ^Ylth a pattern on the object plane consisting of a laige 
number of relatively small spots of black india ink scatteied indisciimi- 
natel) on both sides of the glass sheet Such a pattern provides fusion 




obser\ers showing the geometric and induced si7e effects The Msual distance 
was 40 cm 

stimuli as well as adequate stereoscopic stimuli, oter the whole of the 
lestncted binocular visual field and }et presents no easily recognizable 
geometric configurations After the obser^er’s head had been adjusted 
m the apparatus, he w as asked to set the plane, so far as the horizontal 
meridian was concerned, according to the ciitenon of the apparent 
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'‘frontal” position , that is, to set the plane so that it appeared “normal” 
to the subjective direction of the center of the plane The angular 
positions of the plane for seveial adjustments (from three to five) were 
recorded Then a meridional size lens, the magnification properties of 
which were known accurately for the particular visual distance, was 
inserted before one eye, and the observer was again asked to adjust 
the position of the plane for the same criterion The plane’s position 
was again recorded foi several settings With a series of size lenses, 
complete data were obtained for the corresponding apparent rotations 

Data taken m this manner have been obtained for a large number 
of persons Table 1 contains the typical results, with mean variations, 
for four more or less experienced observers, for both the geometric 
(size lenses axis 90 degrees) and the induced (size lenses axis 180 
degiees) effects These data are illustrated graphically in figure 2, in 
which the percentage of difference in the sizes of the images pioduced 
by the meridional lens is plotted on the abscissa axis and the amount 
of rotation of the plane m degrees (positive counterclockwise) is 
plotted on the ordinate axis 

These graphs show that, within the limits indicated, the distribution 
of the points representing the data is more or less linear In general, 
with differences in the sizes of the images of less than 4 per cent, the 
amount of apparent rotation of the surface in both the geometiic and 
the induced size effects may be considered proportional to the difference 
in the meridional sizes of the images The magnitude of the piopoi- 
tionality, which can be determined fiom the slope of the line which best 
fits the data points, will be designated as the sensitivity of the effect 
This IS expressed in degrees of apparent rotation of the plane for a 
1 per cent difference in the sizes of the images m the two eyes The 
computed sensitivities of the geometiic effect (designated by G) and of 
the induced size effect (designated by I) for the data in table 1 are given 
in the bottom row In general, the sensitivity to the induced effect is 
of the same order as that of the geometric effect 

Inspection of table 1 shows that the sensitivity of these more or less 
experienced observers is about 3 to 3 5 degrees of rotation for a 1 per 
cent difference in the sizes of the images Some variation in the sensi- 
tivity IS found between observers (apart from being due to differences 
in the interpupillary distances) and to a smaller degree in the data for 
a given observer taken at various times The latter variation tends to 

10 As early as 1934 a technic was developed for a general study of the effect 
of size lenses on the subjective orientation of various types of tipping boards 
Mr Henry A Imus, with the assistance of Mr William F Peck, Mr Harold 
M Fisher and others, obtained a great deal of important data That work laid 
the foundation for the present investigations 
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decrease with experience Simiiar data obtained for a large group “ 
(600) of inexperienced obseivers show a sensitnity for near vision 
(40 cm ) to the geometiic effect of — 2 3 degiees for 1 per cent 
(o- = 0 59) and to the induced effect of 2 2 degiees for 1 per cent 
(o- = 065) These sensitivities are in general lowei than those found 
for moie experienced observers For trained observeis the sensitivity 
of the induced effect may, under certain conditions, exceed that of the 
geometric effect Vaiious factors, such as fatigue, may from time to 
time contribute to a variation in the sensitivity, especially in the induced 
size effect 

These general lesults aie also found for visual distances othei than 
40 cm For greater visual distances, i e , 3 meters, moie concentration 
and a definite response to stereoscopic stimuli on the pait of the observer 
aie necessary 

The induced size effect seems to occur immediately when a diffeience 
in the sizes of the images of the two eyes is introduced in the vertical 
meridian There has been evidence that for less complex visual patterns 
on the object plane the induced size effect reaches a maximum after the 
lapse of a short interval duiing which the observer adjusts the surface 
On the other hand, no easily demonstiable aftei -effect oi lag persists 
when the difference in size is removed 

One of the striking aspects of such data is the accuracy with vvhich 
the settings of the object plane are made Some idea of this accuracy 
can be obtained from a study of the mean deviations of the mean settings 
for the data given m table 1 These average about ±05 degree, and 
raiely exceed 1 degree Since a 1 per cent difference in the sizes of the 
images causes an apparent rotation of the plane of about 3 degrees, such 
a mean deviation corresponds roughly to ± 0 2 per cent of difference in 
the sizes of the images This figure agiees with the older of sensitivity 
of the eyes to differences ^ in the sizes of the images as determined by 
other methods 

Oieiall Size Lenses, Rotated Meudtonal Size Lenses — Since the 
sensitivity of the induced size effect foi such a complex fusion pattein 
has about a one to one relationship with that of the geometric effect, 
though in the opposite diiection, it would be expected that the use of 
overall size lenses would cause no marked apparent rotation of the object 
jilane Qualitatively, this is true, though considerable variations may 
occui This phase of the problem, however, will be left for consideration 
at a latei time 

II From a Msual sur^ey of the class of 1940 at Dartmouth College, a report 
of which will be published 
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Another instance in which the geometric and the induced effects may 
also act more or less at the same time may be found in determining the 
apparent rotation of the object plane when the meiidional size lens before 
one eye is rotated to various angular positions (in the sense of rotating 
an astigmatic lens) A typical set of data/® as illustiated graphically in 
figure 3, shows the usual cosine type of curve When the magnifying 
effect of the lens is in the horizontal meridian (axis 90 degrees), the 
apparent rotation is a geometric one, when it is in the vertical meridian 
(axis 180 degiees), the apparent rotation is due solely to the induced 
size effect At the oblique meridians of 45 and 135 degrees, the two 
effects more or less offset each other, since the magnification components 
of the lens in the vertical and horizontal meridians are equal At all 
other oblique meiidians, one effect oi the othei dominates 



Fig 3 — Graphic representation of typical data (for H F) showing the 
magnitude of the apparent rotation of a surface seen binocularly about a vertical 
axis caused by the rotation of a meridional size lens before the right eye to 
different angular positions 

Rotahonal Deficiency of the Geometiic Effect — On the basis of the 
hoioptei theory, the magnitude of the appaient lotation of the object 
plane for a given difference in sizes of the images introduced in the 
horizontal meridian can be computed fiom the equation tan ij/' = — 
^ 1 ^ The sensitivity due to the geometric effect would be, therefore, 
G = — 0 28 h degi ees of i otation for a 1 pei cent difif ei ence in the 
sizes of the images In this equation, also, b is the visual distance and 
a is one-half the mterpupillary distance In general, it has been found 
that the measuied sensitivity is less than the theoietic by about 20 pei 
cent This deviation of the measuied sensitivity from the theoietic 


12 These data were obtained by Mr H A Imus and Mr H M Fisher 
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sensitivity will, for convenience, be designated as a deficiency of the 
geometric sensitivity While the exact cause of this deficiency is as 
yet unknown, it is piobably due to special empiiic factois that cannot 
be eliminated easily m this type of apparatus The magnitude of the 
deficiency varies, to a ceitain extent, with the obseivei In this respect, 
inexperience in binocular observation plays a pait, though the greatest 
deficiencies are usually found in persons with weak fusion powers 
For a given trained obseivei, the deficiency is lemarkably constant for 
a given appaiatus 

MAXIMUM INDUCED SIZE EFFECT PHENOMENON 

When a meiidional size lens is placed befoie one eye which mag- 
nifies the retinal image in the horizontal meiidian (lens at axis 90 
degrees), the change in the apparent rotation of the binocular visual 
space is in accordance with purely geometric causes Apart from cer- 
tain unavoidable empiric factors, therefore, this appaient rotation would 
agree with the longitudinal horopter theory Hence, as successive 
lenses of increasing magnification are used befoie one eye, the magni- 
tude of the apparent rotation of the surface seen binocularly increases 
nearly proportionally with the difference m the sizes of the images 
This is not true in the case of the induced size effect As the dif- 
feience in the sizes of the images of the eyes in the veitical meridian 
IS increased, the apparent lotation of the surface seen binocularly 
increases up to a limit beyond which no further mciease, but usually 
a decrease, is found This phenomenon will be evident from typical 
complete data for several observers taken with the same pattern of 
scattered dots on both sides of the object plane These data are given 
in table 2 and are illustrated graphically in figuie 4, in which the per- 
centage of difference m the sizes of the images intioduced by meridional 
size lenses is plotted on the abscissa axis and the amount of apparent 
lotation of the object plane about the veitical axis (positive countei- 
clockwise) IS plotted on the ordinate axis 

It will be clear from an inspection of these giaphs that in the geo- 
metiic effect the appaient lotation of the plane is diiectly propoitional 
to the difference in the sizes of the images m the hoiizontal meridian 
This IS indicated by the fact that a stiaight line describes adequately 
the distiibution of the data points thioughout the wide range of dif- 
feiences in the sizes of the images This is not tiue for the induced 
size effect, foi the smooth curve drawn through the points is a typical 
S-shaped cui \ e Here the apparent rotation of the plane for a given 
difference in the sizes of the images in the vertical meiidian is in the 
direction opposite to that of the geometric effect, and hence the curve 
lies in the opposite quadiants of the graph 



616 


ARCHIVES OF OPHTHALMOLOGY 


Previously, the sensitivity of either of the effects was defined as 
the magnitude of the apparent rotation of the plane caused by a 1 per 
cent difference in the sizes of the images These results would show 
that for the induced size effect the sensitivity vanes over the range of 
differences in the sizes of the images in the vertical meiidian In the 
cential regions of these cuives the sensitivity is more or less constant, 

Table 2 — Typical Data foi Four Obscivcrs Shoivmg the Diffeience m Beliavioi 
of the Geomeiiic and Induced Size Effects* 


Observer 



H A 

W 

H M 

B 

G S 

N 

R H D ' 






K 

, A , 

cation 

Geometric 

Induced 

Geometric 

Induced 

Geometnc 

Induced 

Geometric Induced 

of 

Size 

Effect 

Effect 

Effect 

Effect 

Effect 

Effect 

Effect Effect 

Eenses 

Eenses 

Eenses 

Eenses 

Eenses 

Eenses 

Eenses Lenses 

l,ens 

Used, 

Axis 

Avis 

Avis 

Axis 

Avis 

Axis 

Avis Axis 

% 

90° 

ISO 

90° 

180° 

90° 

180° 

90° 180° 

Before 
right eye 








12 5 


8 8 (0 8) 




14 3 (0 8) 


10 3 


8 1 (0 2) 




17 7 (0 4) 

—30 3 (06) 231 (03) 

82 


9 0 (0 2) 

—24 2 (0 6) 

11 0 (0 9) 

—30 0 (0 7) 

18 8 (0 5) 

66 





—201 (0 3) 230 (0 8) 

61 - 

-16 7 (1 1) 

7 1 (0 4) 

-14 0 (0 6) 

10 8 (0 8) 

—22 6 (1 4) 

16 6 (0 6) 

—20 2 (0 9) 18 8 (0 3) 

4 5 



—18 3 (0 1) 17 5 (0 4) 

40 • 
30 

-10 5 (1 3) 

6 0 (0 5) 

—10 9 (0 2) 

8 5(08) 

—15 4 (0 3) 

11 1 (0 9) 

—11 2 (0 2) 11 3 (0 3) 

20 

—6 1 (0 3) 

4 3 (0 3) 

—7 0 (0 4) 

7 7 (0 3) 

No lenses 

—0 5 (0 4) 

-0 5 (0 4) 

—2 3 (0 5) 

—2 3 (0 5) 

0 4 (0 3) 

1 0 (0 2) 

—02 (03) -0 2 (0 3) 

Before 
left eye 







11 1 (0 8) -11 2 (0 3) 

20 

4 2 (0 4) 

—4 8 (0 6) 



7 5(04 

—7 7 (0 3) 

30 



8 9 (0 4) ■ 

-10 4 (0 6) 




40 

13 8 (0 3) 

—7 9 (1 4) 


15 0 (0 7) 

—13 9 (0 7) 

19 1 (0 6) —15 1 (0 1) 

4 0 





61 

16 4 (0 2) 

—7 9 (0 8) 

14 9 (0 9) - 

-17 5 (0 9) 

21 7 (1 0) 

—18 8 (0 6) 

19 8 (0 3) —18 5(0 4) 

66 




26 5 (0 8) —19 5(10) 

82 


—11 0 (1 0) 

22 2 (0 9) - 

-21 1 (0 5) 

29 2 (0 4) 

—22 6 (1 0) 

30 4 (0 1) —20 0 (1 0) 

10 3 


—9 8 (1 2) 



—21 7 (2 7) 


12 5 


—9 2 (1 2) 




—18 9 (1 9) 


Maximum 

sensitivity, 







“/% 

—2 84 

2 03 

—2 87 

2 75 

3 72 

336 

—3 86 3 90 


* The data are the degrees of rotation of the plane about a vertical avis from a true 
frontal position The plane was adjusted for an apparent “frontal" position for a given 
difference in the sizes of the images introduced by meridional size lenses in the horizontal 
and in the vertical meridians The visual distance was iO cm The data m parentheses are 
the mean deviations 


that IS, the appaient rotation of the plane is approximately piopoi- 
tional to the difference in the sizes of the images These portions of 
the curves are usually within a range of ± 4 per cent difference and 
correspond to the data described in the last section of this paper as 
the preliminary data These sensitivities at the central part of the 
curves will obviously be the maximum sensitivities of the effect With 
increasing differences in the sizes of the images in the vertical meridian, 
the sensitivity of the apparent rotation decreases, until a maximum 



OGLE— INDUCED SIZE EFFECT 


617 


appaient lotation is reached These maxima coi respond to the tops 
and bottoms of the S-shaped curves With still inci easing differences 
in the sizes beyond these maxima, the sensitivity increases negatively, 
that is, the apparent rotation of the plane with increasing differences 
in the sizes of the images in the vertical meridian actually tends to 
deciease The maximum sensitivity of the geometric and the induced 






Fig 4 — Graphic representation of ti'pical data showing the difference in 
behavior of the geometric and induced size effects for greater differences in the 
sizes of images The data are the amount of apparent rotations (degrees) of the 
obiect plane caused by differences m the sizes of the images (percentage) intro- 
duced by meridional size lenses before one or the other of the eyes The visual 
distance was 40 cm 
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effects IS given in the lowei low of table 2 Inspection of these figuies 
shows, again, nearly a one to one relationship 

While there are certain objections to such a pattern for this expeii- 
ment, the data obtained are useful to demonstrate that even with such 
a complex pattern the phenomenon of the maximum induced effect exists 


Table 3 — Typical Data for K N O Showing the Induced Size Effect Obtained 
with an Object Plane Pattern Consisting of a Ring of Scalteied Dots* 


Meridional 


Meridional 


Size Lenses Used at 

Rotation 

Size Lenses Used at 

Rotation 

Avis 180° Before 

of Plane, 

Avis 180“ Before 

of Plane, 

Right Eye, % 

Degrees 

Left Eye, % 

Degrees 

No lenses 

—2 1 (0 7) 

No lenses 

— 2 1 (0 7) 

05 

—1 8 (0 7) 

05 

— 5 9 (0 4) 

1 0 

0 2 (0 4) 

1 0 

— 79 (01) 

1 5 

—0 5 (0 6) 

1 5 

— 9 3 (0 9) 

2 0 

1 4 (0 4) 

20 

—11 3 (1 0) 

22 

—0 1 (0 8) 

22 

—10 3 (1 2) 

2 5 

1 1 (1 2) 

2 5 

—13 3 (0 9) 

so 

4 3 (0 7) 

SO 

—16 0 (1 1) 

3 5 

3 2 (1 3) 

3 5 

—17 2 (0 8) 

40 

3 1 (0 9) 

40 

—16 2 (0 7) 

50 

1 7 (1 4) 

50 

—16 7 (2 1) 

60 

2 3 (0 8) 

GO 

—19 2 (0 8) 

70 

—0 6 (0 8) 

70 

—20 7 (1 2) 

S2 

—0 5 (0 4) 

82 

—20 8 (2 2) 



90 

—18 4 (2 1) 



12 5 

—16 9 (2 0) 


* The data are the degrees of rotation of the plane about a vertical avis from the true 
frontal position, -when the plane is adjusted for an apparent “frontal” position for a given 
difference in the size of the images in the vertical meridian The visual distance tvas 40 cm , 
the angular size of the ring, 5 degrees The numbers m parentheses are the mean deviations 


Table 4 — Typical Data foi R H D Shozmng the Indneed Size Effect Obtained 
with an Object Plane Pattern Consisting of Two Separated Hoiizontal 
Bands of Scatteied Dots '' 


Meridional Size Lenses Used at Avis 180“ 


Lenses Before None 

27o 

4% 

0 % 

S% 

10% 

Right eye 1 1 (0 1) 

8 6 (0 3) 

14 1 (0 5) 

15 7 (0 6) 

13 3 (0 9) 

13 5 ( ? ) 

Left eye 

—5 5 (0 4) 

—11 1 (0 1) 

—12 9 (1 5) 

—10 8 (0 2) 

—11 5 (1 0) 


* The data are the degrees of rotation of the plane about a vertical avis from the true 
frontal position, when the plane is adjusted for an apparent “frontal" position for a given 
difference in the size of the images m the vertical meridian The visual distance was 40 em , 
the angular separation of hands, 10 degrees The numbers in parentheses are the mean 
deviations of the settings 


With such a complex type of pattern on the object plane, some variations 
may be expected between different observers 

The average difference in the sizes of the images and the vertical 
meridian at which the maximum effect occurs (and also at which the 
induced effect curve begins to depart from the straight line portion of 
the curve) for the particular pattern on the object plane used for these 
data varies somewhat with the observei Lower values are usually 
found for the more inexperienced oi untrained observers The aveiage 
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difterence m the sizes of the images in the vertical meiidian for the 
maximum effect for the data given here is between 7 and 9 per cent For 
one highly trained observer, it was questionable whether the effect had 
begun to leave the straight line portion of the cuive even at an 8 per cent 



Fig 5 — Graphic representation of typical data (for K N O ) showing the 
induced size effect for a surface having fusion stimuli unrestricted at a fixed 
visual angle The visual distance was 40 cm 



Fig 6— Graphic representation of typical data (for R H D) showing the 
induced size effect for a surface having fusion stimuli restricted to a fixed risual 
angle The Msual distance was 40 cm 

difference m the sizes of the images This observer, however, was 
conscious of a disturbed sense of fusion and a definite sensation that 
the criterion by which the object plane could be adjusted was confined 
moie and more to the central regions of the plane as the difference in 
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the sizes of the images in the veitical meridian was increased This 
Mould, of course, be consistent rvith the fact that the linear retinal 
disparity due to a given difference in the sizes of the images is greater 
m the peripheral parts of the letinas than in the parafoveal parts, ^ and 
hence fusion would tend to be more disturbed in the peripheral regions 
Ceitainly, it was clear to some of the more experienced observers that 
as the difference m the sizes of the images in the vertical meridian was 
increased the peripheral regions of the visual field played a less and less 
important part 

When the cential portions were eliminated entirely, as, foi example, 
m a pattern on the object plane consisting of an approximate ring of 

Table 5 — Typical Data fo> R H D Shozvmg the Geometric and Induced Size 
Effects foi Visual Distance of 20 and 75 Cm 


Visual Distance, 75 Om Visual Distance, 20 Cc 

K 1 - * - 



Geometric 

Induced Size 

Geometric 

Induced Size 

Meridional 

Effect 

Effect 

Effect 

Effect 

Size Lenses 

Lenses at Axis 

Lenses at Axis 

Lenses at Axis 

Lenses at Axis 

Used, % 

90° 

180° 

90° 

180° 

Right eye 10 


25 5 (1 0) 


8 7 (0 2) 

8 


28 4 (1 5) 

—IS 0 (0 8) 

7 7 (0 9) 

6 


27 0 (1 0) 

—10 2 (0 2) 

8 0 (0 4) 

4 

—24 6 (0 4) 

22 9 (0 5) 

— 7 8 (0 7) 

6 2 (0 2) 

2 

—12 8(0 8) 

14 1 (0 2) 

— 33 (06) 

3 2 (1 0) 

None 

0 2 (0 5) 

1 2 (0 3) 

— 0 2 (0 8) 

0 7 (0 8) 

Left eye 2 

16 0 (0 3) 

— 88(0 7) 

3 7 (0 3) 

—1 9 (0 6) 

4 

28 7 (0 6) 

—14 2 (0 5) 

8 4 (0 3) 

-5 0 (0 4) 

6 

* 

—201 (01) 

12 7 (0 6) 

—8 5 (0 8) 

8 


—19 1 (2 0) 

161 (06) 

-8 9 (0 5) 

10 


—15 1 (2 1) 

—9 1 (0 4) 

12 



—96(0 6) 

14 




—7 7 (0 8) 

Maximum sensitivity 

6 1 °!% 

0 0°/% 

—20 

1 4°/% 

Theoretic sensitivity 

7 2°/% 

—20 

The astensL indicates 
obtained 

that mechanical 

limitations prevented these data from being 


scattered dots, the points of maximum induced effect became more 
definite for all observers Typical results foi one observer, when using 
this type of pattern in which the mean radius of the ring subtended a 
vertical visual angle of 5 degrees, are shown in table 3 and are illustrated 
graphically in figure 5 Likewise, the lesults for an observei using a 
pattern on the object plane consisting of two separated horizontal bands 
of scattered dots are given in table 4 and illustrated in figure 6 It will 
be clear from an inspection of these curves that the maximum points 
of the induced effect aie much moie pronounced than those foi a more 
complex pattern on the object plane On the basis of consideiable 
experience it is believed that the data points aie best represented by a 
cuive which is symmetric in shape 

That the same phenomenon exists also for other visual distances is 
shoum by the data for one observei given in table 5 and illustrated m 
figure 7 
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These experiments on the induced size eifect seemed regularly to 
cause some eyestrain, and if they were continued for any length of 
time, headaches and othei ocular disturbances resulted Especially was 
this discomfort felt when the differences in the sizes of the images were 
gi eater than 5 or 6 per cent During each observation, the observei felt 
a nervous tension and an ocular “pulling” sensation, usually accompanied 
by a strong desire to finish the observation quickly In some persons 
these ocular disturbances persisted for several hours after taking the 
data 

The patterns on the object plane described here are complex, and so 
for the present a discussion concerning the significance of the maxima 
found in the induced effect will be necessaiily postponed 




Fig 7— Graphic representation of typical data (for R H D) showing the 
induced size effect for the visual distances of 75 and 20 cm 

COMMENT AND CONCLUSIONS 

Foi geometiic reasons, together with the fact that the stereoscopic 
function exists in the hoiizontal meridian, one might anticipate a change 
in the apparent lotational position of a surface seen binocularly when 
a change is introduced in the relative sizes of the images of the eyes in 
the hoiizontal meridian Apait from a small deficiency, the results 
with a complex pattern verify this theoretic expectation 

The induced effect, however, which is the phenomenon of the 
appaient lotation of the binocular visual field caused b^ a difference in 
the sizes of the images in the vertical meridian, is a new and unex- 
pected phenomenon that could not have been anticipated Certainly, no 
geometiic explanation is obvious Moreover, its functional basis is not 
clear since no stereoscopic depth perception is known to oiiginate from 
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dispaiities of letinal images m the vertical meridian Even if the 
phenomenon weie due to some other type of physiologic oi interpretative 
cause, a functional basis would be expected 

Three facts, based on the piehmmaiy data given m this paper, aie 
of importance in legard to this phenomenon First, a one to one ratio 
of the maximum sensitivities of the induced to the geometric effects 
exists, though the two effects aie opposite m sign, second, the effect 
reaches a maximum value for differences m the sizes of the images in 
the vertical meiidian gi eater than 5 or 6 per cent, and third, above this 
diffeience the induced effect deci eases slowly 

On the basis of the data presented, only a conjecture as to the 
natuie of this phenomenon is possible The one to one relationship 
between the sensitivity of the induced and the geometric effect for a 
difference m the sizes of the images of less than 4 pei cent certainly 
suggests that the induced effect is an image size phenomenon Whatever 
mechanism may be responsible, it appears that so far as binocular depth 
perception is concerned, the introduction of a difference m the sizes of 
the images m the veitical meridian effectively causes a difference m the 
sizes of the images in the horizontal meridian m direct proportion to 
that 111 the vertical meridian One might argue foi a compensation 
theory, in which the ocular system, through some mechanism, compen- 
sates for the diffeience in the sizes of the images in the veitical meridian 
but can only do so by an overall change in the relative sizes of the ocular 
images Thus, while compensating for this difference, a residual 
difference in the sizes of the images, which will be proportional to the 
compensation, lemains in the hoiizontal meridian Such a hypothesis 
avoids the necessity of trying to explain the effect on a known functional 
basis 

The fact that a maximum induced effect occurs for differences in 
the sizes of the images in the vertical meridian of 5 or 6 per cent is 
significant Iriespective of the nature of the mechanism which causes 
the effect, this fact indicates a definite limitation in the extent to which 
it can operate In this connection, it should be noted that seldom have 
differences greatei than 5 per cent been found in the clinic foi patients 
whose fusion powers wei e normal 

It IS of further significance that if the difference in the sizes of 
the images in the vertical meridian is further inci eased after the 
maximum apparent lotation of the object plane has been reached, the 
induced effect still persists and decreases slowly Thus, on the basis 
of the foregoing theoiy, the compensation process is maintained only 

13 Carleton, E H , and Madigan, L F Size and Shape of Ocular Images 
II Clinical Significance, Arch Ophth 7 729 (May) 1932 
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to a slightly less extent than the limiting amount for high diiffeiences in 
the sizes of the images in the vertical meridian 

The only known allied phenomenon is the apparent change in the 
sizes of the ocular images found when the eyes aie turned in asymmetric 
convergence Apparently, a compensatory process occurs there which 
offsets the retinal difference in the sizes of the images that would arise 
because of the difference in the distances from the object to the two 
eyes Whether or not the induced size effect could be a part of the same 
phenomenon is merely a matter of conjecture It is not the purpose of 
this paper to attempt an exhaustive discussion of the effect but merely 
to present evidence which will establish its existence This phenomenon 
must be considered, however, one of the most important phases of the 
study of the relation between binocular vision and depth perception and 
the relative sizes and shapes of the ocular images of the two eyes 
Mdieover, it is believed that the induced effect may prove an important 
tool in determining other facts regarding the natuie of the binocular 
visual processes Of special weight in this respect is the extreme 
accuiacy with which the eyes respond to these vaiious binocular 
phenomena 

This work was done under the supervision of Prof A Ames Jr , some of 
the data used were supplied bj various members of the research group 
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Leduc in 1900 was the first to describe methods of therapeutic 
ionization and in 1903 he published the first report on the application 
of zinc ions in the treatment of rodent ulcei In 1904 he used quinine 
in the treatment of an acute attack of tic, claiming a favorable result 

Ramsden in 1908 leported a case of ophthalmia neonatoiuin in 
which cure was effected in two days with ionization 

Tiaquair^ in 1911 treated corneal ulcers with zinc lontophoiesis 
His best results were achieved m cases of moderately seveie involve- 
ment and also in those cases in the advanced stage in which the condi- 
tion of the cornea contraindicated cauterization Scar formation was 
less extensive than with the use of cautery The application of a small 
electiode was found most advantageously effective, a cuirent of 0 5 
milhampeies being used for one and a half minutes 

Birkhauser ^ in 1921 experimented on the corneas of rabbits and 
then on old coineal opacities He found that the usual methods of 
treatment did not result in any improvement, while chloride iontophore- 
sis inci eased the visual acuity He recommended the selection of cases 
and expressed the belief that the opacities which blend into the normal 
tissue, without sharp borders, are more amenable to tieatment 

Fietta® in 1924 applied atropine ions to break down adhesions and 
found them only moderately satisfactory In 1932 he^ leview'^ed the 
subject and concluded that only the anterior segment of the eyeball lent 
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Itself to ionization, the course was long, and many treatments weie 
necessary 

Main® in 1927 reported 1 case of albuminuric retinitis in which 
geneial treatment did not bring about any improvement After twenty- 
eight tieatments with ionization the edema disappeared and vision 
impio\ed to 7/10 

Smith ® in 1927 expressed the belief that zinc ionization is a potent 
theiapeutic weapon He obtained striking results with coineal lesions 
and emphasized that a current of not more than 0 5 to 1 milliampeie 
should be used for not more than a few seconds For other conditions 
he permitted the duration of the treatment to be increased to two min- 
utes with a cm lent of 2 milhamperes 

Simon m 1927 used a 1 per cent solution of potassium iodide in 
labbits’ eyes foi fiom one to ’thirty minutes with a curient of fiom 
1 to 5 niilliampeies The_^ aqueous showed penetiation of the iodide in 
all the eyes, but none was found in the lenses 

Steindorff ® in 1928 made quantitative estimations of the iodine 
content of the aqueous, vitreous and lens substance of labbits’ eyes He 
exposed the eyes to a cuirent of 10 milhamperes for tliiity minutes 
The aqueous showed a consideiable amount of iodine, but not a tiace 
was found in the lens 

Cantonnet® in 1928 found that ionization would tempoiaiily leduce 
tension in cases of glaucoma He employed solutions of calcium chlci- 
ide and sodium iodide for fiom twenty to thirty minutes He did not 
advocate ionization as a substitute foi operation but only when die 
opeiation is refused or contraindicated 

Protopopoft and Malkin in 1929 both reported concui i ently on 
the tieatment of cataract with a 1 per cent solution of sodium iodide 
They did not find any improvement in the visual acuity, nor could 
they obseive any retardation in the progress of the cataract 
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Ptaschnick in 1930 applied the Birkhauser technic , his experience 
was encom aging, even in those cases in which other methods of tieat- 
inent failed At least thirty or foity tieatments were necessaiy befoie 
iinpiovement could be seen 

Airuga^® in 1930 applied a solution of ethylhydrocupieine hydio- 
chloiide in a dilution of 1 100 in 21 cases of corneal ulcei He used a 
cm lent of 2 milliamperes foi fiom two to four minutes At the most, 
three applications were necessary The principal advantage of this 
type of treatment was the thinness of the scar 

Jusefova^^ in 1931 applied atropine iontophoresis in 23 cases in 
which mydnatics were ineffective In most cases he accomplished 
partial or complete dilation and found that the ionic medication of 
atropine had a definite analgesic action 

Donin in 1931 and Malkin in 1931 used a 1 per cent solution of 
copper sulfate in the treatment of trachoma and found it an acceptable 
adjunct but ineftective if used alone 

Ossimin in 1931 obtained good results in the treatment of corneal 
ulcer with the use of Cantonnet’s electrode, applying a current of from 
0 2 to 2 milliamperes for from fifteen to thirty minutes The treatment 
stopped the progress of the disease and led to regeneration of the 
tissue with clearing of the opacities He recommended ionization as a 
favorable aiding factor in the treatment of opacities of the vitreous and 
recent leukoma of the cornea The effect was not lasting in cases of 
glaucoma He used solutions of zinc, sodium iodide, sodium salicylate 
and potassium chloride in dilutions of 1 1,000 as electrolytes 

Simon in 1916 used salicylic acid and lithium ions in the treatment 
of episcleritis, Erlanger in 1932 applied histamine in strengths of 
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from 1 5,000 to 1 10,000 , he also obtained localized mydriasis with a 
solution of epinephrine chloride in a dilution of 1 1,000 and a 4 per 
cent solution of calcium chloiide He had frequently seen in dogs that 
piolapse of the ins retracted promptly with this form of tieatment 
Bielsky^o m 1934 piesented the lesults of a thorough study of the 
contempoiary standing of iontophoresis in the field of ophthalmolog}’- 
He and his co-workers established experimentally that the reflectory 
action of iontophoresis consisted in saturating the skin with ions which 
nutate the “receptor” nerve endings in the deimis This irritation is 
tiansmitted to the vegetative nervous system, lesultmg in the con- 



Fig 1— Reparalne changes, second stage, dissemination of ions m epithelial 
lajers, X 70 


dcnsatoi} excitabihtr of the \oluntai} muscles If iontophoresis is 
used on cocainized skin, no eftcct r\ill be pioduced, which is one of the 
pi oofs in suppoit of this theoir Since the regetatne neirous system 
most hkclr icgulales all tiophic piocesses in the tissues and in the 
metabolism of each cell, there is the possibilitr that the regetatne tonus 
will be mci cased or decreased, thereb) influencing the ph 3 Siologic func- 
tions and the pathologic deriations in the life of the tissues Bielsk} 
lecommendcd more e\pci imcntation and a bettei knowledge of the 

^20 Bicldo \ Iontophoresis in Ophthalmolog% , Soiet ^estnlk oftal 4 P3 



628 


ARCHIVES OF OPHTHALMOLOGY 


chemical and biologic processes of the tissues in order to obtain better 
lesults with iontophoresis 

METHOD OF TREATMENT 

Iontophoresis is a method of treatment by which drugs are intro- 
duced into the body by an electric current For this purpose the gal- 
vanic current is used, which is uniformly constant, in one direction and 
at low tension , the rate of flow is from 1 to 30 milliamperes at a voltage 
up to 70 The direct current that we used was derived from a series of 
dr} cell batteries It was preferied to a current supplied by a dynamo 



X 65 


01 motoi generatoi because the flow is always constant The advantage 
of this simple instrument made up of dry cells is its dependability of 
smooth current, the ease of handling, the convenience of portability 
and the lack of danger from the electric current The only and slight 
disadvantage is the necessary replacement of the dry cell when it deteri- 
01 ates , but this is an inexpensive and simple procedure 

The instiument is equipped with a milhampere meter to measure 
the dosage , it also indicates the decline of the strength of the battery 
Theie is a dial regulator to control the strength of the current and two 
poles plainly marked for their respective polarity The conducting cords 
are of flexible copper wire covered with rubber insulation , the electrodes 
may be made of different metals We chose a small block of tin plate 
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co\eied with a layer of felt The purpose of the felt is to diffuse the 
pioducts of electrical decomposition that takes place around the metal 
elecliode and thus prevent injuries The pad is covered each tim.e 
with a clean piece of sterile gauze in order to have a clean surface for 
the treatment 

The principle of ionic treatment consists in the transportation of 
ions of a certain chemical composition by means of the electric current 
so that they are brought into contact with the tissue ions and intracellular 
oiganisms The theory of ionic medication is rational Failures are 
due to improper technic, imperfect penetration of ions, formation of 



Fig 3— Reparatne changes, third stage, edema of the corneal corpuscles, 
X 260 


insoluble compounds nith the plasma and the neglect of the safety rules 
m the use of the gahanic cunent Best results follow the application 
of a cunent of from 2 to 3 milhamperes per square centimeter, with a 
duiation of the tieatment from two to four minutes The current 
should be tinned on and oft graduall) If the metallic part of the 
electrode touches any part of the treated surface, the caustic product 
foimed undci the metal electrode will cause a tissue damage Aar} mg 
from enthema to erosion 

In ordci to a\oid damage to the tissues, aac examine the electrode 
foi defects m the coAcrmg and for uniform saturation before each 
tieatment The electrode should ncAer be applied OAer a denuded area 
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It IS more difficult to treat diseases of the eye with ionic medication 
than diseases of any other pait of the body, for two leasons, first, the 
anatomic position of the eye makes it difficult to apply the electrode 
properly , second, a strong cui rent cannot be applied to force the pene- 
tialion of the ions into the deepei tissues on account of the sensitivity 
of the cells of the eyes 



Fig 4 — Borderline changes, first stage, mild vacuolation, X 100 


EFFECTS or IONIZATION ON CORNEA 

To find out what eftects ionization would have on the cornea, we 
tieated healthy corneas of rabbits with various solutions It became 
necessary to record the experimental effects of ionization clinically as 
well as histologically Rabbits were used exclusively, and all corneal 
ionizations were done with the animals undei ether anesthesia The 
histologic sections heiewith described weie prepared by the paraffin 
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method and loutmely stained with hematoxylin and eosin, except in 
special instances in which selective methods of staining weie indicated 
The contialateial untreated eye of eveiy animal received the same 
technical handling fiom enucleation to staining to seive as a control, 
mismteipietation of technical aitefacts thus being avoided 

We employed solutions of zinc sulfate, zinc chloride, baiium chloi- 
ide, sodium chloiide, colloidal sulfur and quinine bisulfate Examina- 
tions by histologic methods have shown that oidinarily the chemical 
salt solution will enter the corneal tissues and be disseminated thiough 
them for variable depths, as seen by the tissue leactions m the stained 
pieparations The distance of penetration may be increased even to 



Fig 5 —Borderline changes, third stage , distortion and displacement of fibrillae , 
X 65 


the posteiioi pole of the eyeball, Avhich invariably will result m a per- 
manent pathologic change Although oui object and piimary intention 
was to obseive the advantageous effects of ionic medication, it would 
also be well to mention some of the pathologic manifestations which 
weie encounteied 

The effects obtained m the coinea with ionization with different 
solutions follow 

Zjiic Sulfate —Various grades of pathologic change can be induced 
with ionization with zinc sulfate, depending on the strength of the 
solution It appeals that only the 0 25 pei cent solution is satisfactory, 
piovidmg a curient of not moie than 1 milhaippeie is applied for not 
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ovei thi ee minutes In oui experiments the 0 5 and 1 per cent solu- 
tions consistently showed a tendency to produce vacuolation m the 
substantia propiia A 1 per cent solution applied for a period of over 
fi\e minutes always showed lupture of Descemet’s membrane 

The healing process with this salt is considerably letarded, which 
makes it necessary to increase the time interval between treatments 
Enough time is given to insure the leturn of the tissues to their absolute 
1101 mal lesting state If this is not permitted, it has been found that 
the tissue changes will continue from that point toward a pathologic 
change, in other words, the ionization will be carried past a safety 



Fig 6 — Borderline changes, third stage, distortion and displacement of 
fibrillae, X 260 


point, since the next treatment is presumably given while the tissue is 
supposed to have leturned to normal 

Zinc Chloi ide — Ionization with zinc chloride was carried out in 
only a small percentage of our experiments since pathologic changes 
weie always found in varying grades of severity, even when high 
dilutions were used Marked edema resulting in bulging of the cornea 
01 ulceration was produced Microscopically, inflammatoiy hyperplasia 
of the epithelial elements and exudative inflammatory infiltration of the 
stioma were found Occasionally rupture of Descemet’s membrane 
uas seen 

Physiologic Solution of Sodium Chloi ide — ^The tissue changes 
found on ionization witla physiologic solution of sodium chloride were 
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so slight that the tieatment was adjudged to he of no therapeutic value 
Since It IS necessary to pioduce a temporary alteration in the tissues, of 
which this solution was incapable, we saw no advantage in continuing 
with it 

Colloidal Stdfm — Ionization with colloidal sulfur is not without 
dangei, since particles of sulfui tend to polaiize and foim minute parti- 
cles of highly charged iriitants in the tissue Microscopic sections 
showed peppeied areas of eiosion m the corneal epithelial suiface 

Qmnme Bisulfate — For ionization with quinine bisulfate, a dilu- 
tion of 1 200 appeared to be the solution of choice The only changes 



Fig 7— Pathologic changes, first stage, diffuse inflammatory infiltration, X 65 


observed weie of a temporary natuie, such as edema with a retuin of 
the tissue to normal, mild coaictation of the lamellae and swelling of the 
corneal corpuscles None of the animals suffeied any untoward effects, 
even after the use of as high a concentration as a 10 per cent solution 
foi as long as ten minutes with a curient of 2 5 milliampeies 

CLASSIFICATION OF TISSUE CHANGES 

Ihere is a definite sequence of tissue changes in corneas subjected 
to ionization The entiie process may be divided into three classes 
lepaiative or therapeutic changes, borderline changes and pathologic or 
destiuctive changes Each type of change is seen m several stages 
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Repaiatwe oi TheiapeuUc Changes — Such changes are only tran- 
siently pathologic, and the tissues will leturn to normal after the 
1 espouse to ionic stimulation ceases 

Fust Stage This stage consists of ionic irritation and is a super- 
ficial reaction which does not extend past the anterior lamina elastica 
It IS seen clinically as haziness of the cornea 

Second Stage Dissemination of the ions in the stratified pavement 
epithelial layer make up the second stage The clinical appearance is 
that of a light powder-like sprayed area with hazy margins 

Thud Stage This stage consists of edema of the corneal cor- 
puscles subjacent to Bowman’s membrane, they are distorted but do 



Fig 8 — Pathologic changes, second stage, hyperplasia of epithelial elements 
of the posterior lamina elastica, X 65 


not lose their stellate forms The lacunai spaces are swollen Clinically, 
the appearance is that of a moderate degree of opacity 

Bordet line Changes — These changes aie of an indefinite nature 
First Stage This stage consists of mild vacuolation which tends 
to ciush or displace the lamellae, the tissue is probably leclaimable 
Clinically, diffuse haziness is to be seen 

Second Stage At this stage distortion and ruptuie of the coineal 
coipuscles occur It is speculative whether the tissue is reclaimable 
Clinically, a mild interstitial keratitis is present 

Thud Stage This stage consists of marked distortion and dis- 
placement of the fibnllae with edematous fluid 
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Pathologic oi Desti uctive Changes — ^\¥lien ionic stimulation is ear- 
ned past a point at which the return of the tissue to noimal lesting 
state IS impossible, lesultmg m a permanent pathologic injury, the 
changes are considered pathologic or desti uctive 

Fust Stage This stage consists of diffuse inflammatory infiltration 
with polymorphonucleai leukocytes, plasma cells and collagenous histio- 
cytes, later these cells are mainly replaced by lymphocytes Newly 
foimed capillaries may be seen The cornea bulges foward, and a deep 
keiatitis IS piesent 

Second Stage Inflammatory hyperplasia of the epithelial elements 
of the posteiior lamina elastica occurs during the second stage, and a 



FiS 9 Pathologic changes, third stage , ulcerative necrosis, with a ruptured 
Descemet’s membrane protruding into the anterior chamber , X 65 


thickened tail-like tag of Desceraet’s membrane protrudes into the ante- 
iior chamber following rupture 

Thud Stage Tins stage consists of dehydiation, subsequent coagu- 
lation or ulcerative necrosis Clinically, the appearance is that of 
ulceiative keiatitis with inflammatory exudation 

Fourth Stage At this stage repaiative fibrosis or scar tissue foima- 
lion occurs 

nXPERIMEKTAL STUDY OF EFFICACY OF lOKIZATION 

It IS the lepaiatne oi theiapeutic changes with which we are con- 
cerned The rationale of ionic medication appears to be in promoting 
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tempoiaiy tissue changes, on the return of the tissue to a resting state, 
the rehabilitation of the surrounding normal tissue will commence legen- 
eration in the adjacent diseased tissue In the cornea with the normal 
absence of blood vessels the response to ionic medication can naturally 
be expected to be different Stimulation with an electric current causes 
fluid to be brought and mterdispersed in the lamellae The corneal 
corpuscles at first respond by becoming mildly edematous As this 



Fig 10 — Pathologic changes, fourth stage, reparative fibroses (scar tissue) 
formation, X 65 

process continues, the accumulation of fluid is also carried into the 
lacunae, and there is intracellulai pressuie on the individual lamellae 
fibers and corpuscles of the substantia propiia It is this modified type 
of cellular coarctation which is the first step toward regenerative irrita- 
tion By repeating this process at pei iodic intervals, the alternating 
iiritations and relaxations stimulate the tissue in continuing with its 
lepaiative function 
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In Older to prove the participation of the quinine bisulfate in the 
medicating process after ionization, we have decided on microchemicai 
tests, since we failed to demonstrate the quinine salt in the sectioned 
coinea These tests are strictly comparative and should be attempted 
only in the presence of a normal control, e g , the contralateial untreated 
cornea of the same animal Hence comparison is drawn between the 
epithelial scrapings of an ionized cornea and an untreated corneal surface 
from the same animal At first we used the thalleoqum reaction, thalleo- 
quin being the resultant bromine compound of quinine bisulfate By 
this method a treated cornea is scraped with a blunt scalpel, and the 
epithelial elements are fixed on a clean slide The preparation is treated 
with a drop of full strength ammonia water, and then a drop of liquid 
bromine is added A cover slip on the resulting solution will make the 
material ready for microscopic examination with a high dry objective 
The corneal scrapings which have been treated with ionization with 
quinine bisulfate will take on an emerald green color due to the forma- 
tion of thalleoqum The objection to this method, of course, is the 
irritating effects of the fumes from the ammonia and bromine reagents 
on the examiner’s eyes 

When a number of examinations are to be made, we favor the 
herapathite test, since it is more convenient to perform and perma- 
nent mounts can be made for reference Briefly, the method consists 
of scraping the treated cornea while the animal is still under anesthesia 
and mounting the material on a slide Scrapings from the untreated 
eye should always be obtained and placed along side the previous smear 
on the same slide, but the two specimens should not be permitted to 
become confluent If the material should be clumpy, a little saline solu- 
tion may be used to emulsify the preparations, and thin smears can then 
be made The slide is carefully fixed by heat after being permitted to dry 
at room temperature We have previously used egg albumin slide 
fixation but found this step unnecessary The slide is flooded for two 
minutes with 10 per cent ammonia water and washed off with a solution 
of iodine and sulfuric acid (The reagent consists of 50 cc of 95 per 
cent alcohol, 2 drops of concentrated sulfuric acid and 2 drops of tincture 
of iodine ) 

The preparation is gently heated by passing it through a flame 
When It is dry and still warm, it is mounted m cedar oil, or for perma- 
nent mounts, in neutral Canada balsam A large no 1 cover slip is 
used to include both fields of scrapings The new substance, herapathite, 
which IS an iodine compound of quinine bisulfate, is seen m the ionized 
epithelium as an iridescent, greenish, refractile countenance, as compared 
with the light, reddish blown, opaque epithelial cells of the untreated 
cornea Old preparations will fail to give this reaction , hence solutions 
should be in readiness for use as soon as the scrapings are obtained 
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CORNEAL DYSTROPHY 

Neal the termination of expeiiments of the type desciibed we had 
the good f 01 tune to encoiintei 2 instances of corneal dystrophy, which 
aie lepoited heie In general, certain consistent clinical findings are 
piesented by this condition Changes of a degenerative nature which 
have an obscure origin are fiequently found in the coineal epithelium 
They have a preference for the exposed aiea of the palpebial fissure, 
they appear as a rule bilateially, mostly at puberty, and progress slowly 
They have been described by diflferent names, but apparently all belong 
to the same clinical group, in different stages of the disease Essential 
changes appear to be hyaline deposits between the corneal lamellae , later, 
the lamellae and corneal corpuscles separate, swell up and disintegrate, 
flattening the epithelium and finally destroying Bowman’s membrane 

The causation of corneal dystrophy is unknown Seveial theories 
were advanced, the condition being blamed on impaired nutrition, endo- 
crine insufficiency, dystrophy of the nerve fibers and sequela of corneal 
tuberculosis and consanguinity Fischer has demonstiated a close rela- 
tion between the transpaiency of the cornea and its water content If 
the Cornea loses or talces up more than about 20 to 30 per cent of its 
water content, it becomes semitianslucent He has also shown that the 
imbibition of watei is related to the integrity of the epithelium and 
endothelium and that if eithei layer is injuied the coinea becomes per- 
meable to water in both directions 

Most of the patients have myopia or myopic astigmatism with only 
slight improvement with collecting glasses According to all authors, 
treatment has been unsatisfactorj 

Case 1 — Mr WAS, aged SO, an American, a barber, was referred for 
examination on May 12, 1937 The family history revealed nothing noteworthy, 
and there was no history of intermarriage The eyes of his two children who 
IV ere over 20 years of age, were in good condition The patient had had scarlet 
fever, mumps and measles during childhood Ten years before examination he 
had had a gonorrheal infection He had never had any ocular trouble Three 
\ears before examination he was given a presbyopic correction, the eyes were 
found in good condition at that time He was a moderate smoker He ate 
plenty of fruits and vegetables and had meat daily He first noticed foggy 
vision in the right eye in the early part of May 1937, while reading and cutting 
hair There had never been any pain or redness of the right eye 

External examination of the right eye showed the lids to close well, the 
palpebral opening was of normal width The eyeball moved well in every direc- 
tion The palpebral and bulbar conjunctivae were smooth and pale In the lower 
half of the pupillary area the cornea showed a diffuse opacity, about 3 5 by 4 
mm in cross diameters There was a wide arcus senilis, and a clear corneal 
space was seen between the opacity and the arcus senilis The corneal sensitivity 
diminished to touch The pupil was round and reacted well Vision was 20/50, 
and tension was 20 mm (Schiotz) 
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The left eye was normal m every respect Vision was 20/20, and tension was 
18 mm (Schiotz) 

Ophthalmoscopic examination showed clear lenses and vitreous Both disks 
were well defined and vascularized The vessels were normal in size and in their 
course Macular areas appeared normal 

Biomicroscopic examination of the right eye revealed a grayish diffuse opacity m 
the lower half of the pupillary area, somewhat circular and extending beyond the 
lower border of the pupil It consisted of numerous small dots, lines and con- 
fluent patches, irregular in shape and not well defined The covering epithelium 
was uneven and edematous and bulged forward in the formation of small blebs 
The opacities extended downward to the middle of the stroma The corneal nerves 
were not enlarged No vessels were visible in the cornea Descemet’s membrane 
showed wrinkling Many floating cells were seen in the anterior chamber The 
ins pattern was well defined, and a few blood vessels were visible There was no 
staining with fluorescein 

General physical examination did not reveal any abnormal condition Com- 
plement fixation of the blood for sj’-phihs was 4 plus 

The patient was ordered to apply hot applications and use drops of ethyl- 
morphine hydrochloride and of carotene in oil as preliminary treatment, before 
examination was completed On June 1 the patient started antisyphilitic treat- 
ment, and at the same time we began ionization of the cornea with a solution of 
quinine bisulfate On June 13 there was noticeable a clearing of the opacity The 
improvement continued, and vision on August 31 was found to be 20/30 At the 
last examination, made on Jan 4, 1938, after twenty-four ionization treatments, 
the following picture was observed Below the lower pupillary border, m Bow- 
man's membrane, there was a small grayish patch the size of a pinhead, with 
pigment in the epithelium A waiy pigment line was seen in the pupillary epithe- 
lium The posterior corneal surface was studded with dusthke pigment cells, an 
occasional floater was seen m the anterior chamber The fundus was normal The 
corrected vision with a plus 075 cylinder, axis 165 was 20/20, and the patient 
was able to read Jaeger test type 1 


Case 2— -Mrs P C, aged 44, a housewife, Russian by birth, was referred for 
examination on Aug 28, 1937 The family history was essentially unimportant 
There had been no intermarriages She had had two children, one was myopic 
and wore correcting lenses The past history disclosed that the patient had had 
typhoid thirty years previously and hysterectomy eleven years previously for 
fibroid tumors She had never had any inflammation of the eyes She was 
given reading glasses three years previously The eyes did not show any defect 
She did not smoke or drink and ate mostly vegetables and fruits and occasionally 
meat The present complaint consisted of blurred vision of the right eye of 
several months’ duration The eyes rvere never red or painful 

External examination of the right eye showed the lids to be normal The 
palpebral opening was of normal width, and the movements of the eyeball were 
in normal limits The bulbar conjunctiva was slightly injected In the pupillary 
area of the cornea there was an irregularly outlined, roundish, opaque area 4 
by 4 mm m size, which did not stain with fluorescein or mercurochrome The 
periphery of the cornea was clear There was diminished corneal sensitivity The 
pupil was round and reacted well Vision was 20/100, and the tension ranged 
from 15 to 18 mm (Schiotz) ® 


The left eje was normal 
to 18 mm (Schiotz) 


Vision was 20/20, and the tension ranged from 15 
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Biomicroscopic examination of the right eye showed the pupillary area of 
the cornea to be occupied by an irregularly outlined, grayish opacity, consisting 
of numerous areas the size of a pinpoint, originating in Bowman’s membrane and 
extending toward the center as far as the anterior third of the parenchymal 
stroma The epithelium was smooth There were no enlarged corneal nerves 
and no corneal vascularization The cornea did not stain Two small precipitates 
were seen on the posterior corneal surface, a few floaters were observed in the 
anterior chamber The ins was normal 

The patient was referred again for a general examination which did not show 
any deviation from the normal Examination of the blood revealed 5,260,000 
red blood cells with a hemoglobin content of 68 per cent, and 12,600 white blood 
cells The sugar content of the blood was 62 mg per hundred cubic centimeters 
of blood Complement fixation of the blood for syphilis was negative Urinalysis 
gave negative results 

Preliminary treatment consisted in the use of hot fomentations and drops of 
ethylmorphine hydrochloride and the application of an ointment containing 2 per 
cent quinine bisulfate On September 16 the patient began treatments with ionto- 
phoresis, a 1 200 solution of quinine bisulfate being used On October 30 
only a small opacity could be seen below the pupillary border The last exami- 
nation, on December 14, after fourteen treatments, showed the following picture 
The bulbar conjunctiva was clear At the lower pupillary border of the cornea, at 
6 o’clock, irregularly outlined, two faint subepithehal opacities the size of a pinhead 
were seen In the pupillary area there were several faint small opacities the size 
of a pinhead There was a pigment line in the epithelium , the anterior chamber 
was clear and the fundus was normal Uncorrected vision was 20/20 -f 3, and with 
a -{- 0 25 cylinder, axis 165 vision ivas 20/20 The patient was able to read Jaeger 
test type 1 

SUMMARY AND CONCLUSIONS 

A review of lontc medication as used m the practice of ophthal- 
mology IS presented 

Animal experimentation for the purpose of investigating the efficacy 
of various medicaments and of establishing the different effects of ionic 
medication has been sj^stematically carried out 

Two patients with corneal dystrophy have been successfully treated 
by iontophoresis 

We believe that this method of treatment has a definite place in 
ophthalmic practice 



INFERIOR IRIDOTOMY IN OPERATIONS FOR 
CATARACT ON EYES WITH POSTERIOR 
SYNECHIAE OR PUPILLARY 
MEMBRANE 

VALUE OF OPERATION 
PAUL A CHANDLER, MD 

BOSTON 

The operative procedme to be discussed in this article may not be 
new to some ophthalmologists I have not seen it described, however, 
in the literature or in textbooks on ophthalmology and believe it to be 
of sufficient value to deserve emphasis 

Not infrequently extraction of the lens must be pei formed when, 
as the result of preceding iritis or iridocyclitis, the ins is adherent to 
the lens and there is more or less pupillary membrane The need for 
removing the lens may be due to senile cataract, to complicated cataract 
or to the impossibility of obtaining an effective pupil without sacrificing 
a deal lens In some cases extraction of the lens is required to lelieve 
intractable secondary glaucoma lesulting from iridocyclitis In such cases 
operation for cataiact should not be undertaken until the inflammatory 
process has long been quiescent, but in spite of this precaution surgical 
intervention often causes a flare-up of the inflammation Even after 
intracapsular extraction one may see a small drawn-up pupil blocked by 
an inflammatory membrane Further operation is then necessary to 
obtain satisfactory vision 

When the inflammatoiy process is again quiescent after extraction 
of the lens, one may be able with a Ziegler knife or a small narrow 
cataract knife to divide the membrane and ins and obtain a good pupil- 
lary opening In some cases, however, the membrane may be so tough 
that It IS impossible to obtain a good opening without undue tiauma to 
the eye A more effective procedure, although usually involving more 
risk, IS iridotomy with one of the vaiious types of scissois through a 
keratome incision Either of these operations, especially the first, may 
prove ineffective if hemoirhage occurs, as it not infrequently does, from 
dilated vessels of the ins Furtheimoie, both operations require cutting 

Read at the meeting of the American Ophthalmological Society, San Francisco 
June 10, 1938 ’ 
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into the vitreous, and secondary glaucoma of a seiious nature may result 
from the escape of vitreous into the anterior chamber They may thus 
piove to be more seiious than the original cataract extraction 

Another type of case in which the exti action of a cataract may result 
m a drawn-up, ineffective pupil is that in which a previous filtering 
operation has been done foi chronic glaucoma There is almost always a 
certain amount of postoperative iiitis or iridocyclitis after such an opera- 
tion In spite of vigorous use of a mydriatic, posterior synechiae not 
infrequently occur, since it is seldom possible to obtain a wide pupillary 
dilatation postoperatively Cataract extraction in these cases will be fol- 
lowed by a much highei percentage of drawn-up pupils and pupillary 
membranes than m a comparable senes of cases m which there are no 
complications 

It occurred to me that one might be able to forestall the postoperative 
complications just discussed by performing iridotomy below at the time 
of extraction of the lens The first person on whom I tried this operation 
was a young woman with severe iridocyclitis The eye showed extensive 
posterior synechiae and pupillary membrane Eventually the lens became 
opaque, and vision was reduced to the peiception of shadows Secondary 
glaucoma supervened, which was not satisfactorily conti oiled by the 
ordinary palliative medical and surgical procedures, the latter including 
iridectomy When the inflammatory process eventually quieted down, 
it was decided to remove the lens m the hope that this might restore 
vision and also have a favorable influence on the glaucoma At opera- 
tion, after the usual incision was made, the synechiae were freed with 
a spatula The Noyes scissors were then introduced, and the ins was 
split fiom the lower pupillary boidei nearly down to the root Cap- 
sulotomy was done with a toothed forceps, and the lens was expiessed 
In spite of a severe postoperative flare-up of the inflammatory process, 
a wide pupil lemained, and the visual lesult was good Incidentally, 
the glaucoma was relieved 

Since then I have employed mfeiioi nidotomy as a routine duiing 
cataract extraction in all cases m which there has been previous iritis or 
iridocyclitis or m winch a decompression operation for glaucoma has 
been performed The extent of the iridotomy is graded according to 
the severity of the previous inflammation When the inflammation has 
been mild, the ins may be split for only 1 oi 2 mm , whereas when the 
inflammation has been severe the iris is always split nearly down to the 
root The objection might be made that this will leave a large unsightly 
pupil, which would cause the patient to suffei from glare This is, 
indeed, sometimes the case when a largei iridotomy has been performed 
than the subsequent behavior of the eye proved necessary In most 
cases in which the previous inflammation has been seveie, however, 
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even when iridotomy has been pei formed as fai down as possible, 
the strong tendency of the pupil to be drawn up results in a nearly 
normal pupil, so that one would not suspect that iridotomy had been 
done Even when a more or less unsightly pupil results, this disadvantage 
is more than offset by the excellent visual results and the usual avoidance 
of further operation 

During the past six or seven years, I have perfoimed infeiioi iri- 
dotomy, as described here, on approximately 20 eyes In only 1 case has 
further operation been necessary In this case, m spite of the per- 
formance of iridotomy nearly down to the root of the ins and intra- 
capsular extraction, a pupillary membrane and drawn-up pupil occurred, 
and poor vision resulted Subsequently, the lower border of the mem- 
brane was easily freed from the ins with a knife needle, and the pupil 
immediately went down, leaving a good opening, which has remained 

The reports of 2 illustrative cases follow 

Case 1 — Mrs C H P, aged 68, had an ocular condition diagnosed chronic 
simple glaucoma Both eyes were trephined in September 1931 There was 
moderate postoperative iritis, with the formation of posterior synechiae Sub- 
sequently, gradual clouding of the lenses took place, until m December 1932 
vision in each eye was reduced to 20/70 It was decided at this time to remove 
the left lens At operation, after placing a suture on either side of the bleb, the 
usual incision was made, the section being completed in the cornea so as not to 
disturb the filtering cicatrix Iridectomy was done above The adhesions were 
freed with a spatula The lens was removed in the capsule by the Verhoeff 
method There was considerable postoperative intis, and the pupil was drawn up 
Since the bleb and the scar of the corneal section encroached on the pupillary area 
above, only a narrow shthke pupillary opening remained The final corrected 
vision equaled 20/30 Reading vision was satisfactory, but the patient had diffi- 
culty in getting around In 1937 cataract extraction was done on the left eye 
This time the operation was done exactly as on the other eye, except that 
iridotomy of about 4 mm was done below There was moderate postoperative 
iritis, the pupil was drawn up to about its normal position Corrected vision 
was 20/30 

Case 2 — ^kfrs M K, aged 50, had previously undergone indencleisis on the 
right eye for chronic simple glaucoma There were many posterior synechiae, 
a partial pupillary membrane and immature cataract The visual acuity was 
20/200 Combined cataract extraction had been performed elsewhere on the left 
eye, some of the capsule being left There had been severe postoperative iridocyclitis , 
the pupil had become drawm up and blocked by a dense membrane, partly capsular 
and partly inflammatory Three attempts had been made to make a pupil, once 
with a Ziegler knife and twice with the Noyes scissors Each attempt was 
unsuccessful on account of bleeding of the ins It was decided not to attempt 
further operation on this eye on account of the marked vascularization of the 
ins and membrane Cataract extraction on the other eye was therefore decided 
on After the usual section, posterior synechiae were freed wnth a spatula, 
and iridotomy 4 or 5 mm long was done below The lens was removed m 
capsule, Ai^erhoeffs technic being used There was marked postoperative cychtis, 
persisting for a number of wrecks Although the pupil w^as drawui up to about 
the normal level, a good opening remained, and the visual result was excellent 
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CONCLUSIONS 

Inferior iridotomy in cataract exti action on eyes that have been 
affected with iritis or cychtis or that have been operated on for glaucoma 
IS recommended to insure a permanent pupillary opening It is simple to 
pel form and peifectly safe, since the lens is still in place to protect the 
vitieous In nearly all cases the resulting pupillary opening is adequate 
and permanent No haim is done by the procedure, even if in spite of it 
the pupil closes up 



RESULTS OF AUTOTRANSPLANTATION OF CORNEA 
INTO ANTERIOR CHAMBER 

THEIR SIGNIFICANCE REGARDING CORNEAL NUTRITION 
TRYGVE GUNDERSEN, MD 

BOSTON 

The exact source of nouiislinient of the coinea and especially of 
Its various layeis, the epithelium, the stroma and the “endothelium” 
(mesenchymal epithelium), is not known It is generally supposed that 
the cornea is a relatively inactive tissue with a low metabolism in which 
the nutritive lequirements aie not gieat, that under normal conditions 
It denves metabolites partly from the pericorneal blood vessels by a 
process of diffusion and partly from the aqueous humoi A more com- 
plete discussion of the subject of corneal nutrition and of the experi- 
mental evidence for the existing theoiies is given m another communi- 
cation Diiect evidence moie conclusive than that heretofore produced 
as to the part played by the aqueous m corneal nutntion has been 
obtained by transferring a piece of normal cornea from one eye into 
the anterior chamber of the opposite eye and ascertaining its fate by 
clinical and histologic observations 

It IS not a lare accident in corneoscleral trephining to force the 
trephine disk into the anteiior chamber Elliot^ stated that it occurs 
in 1 6 per cent of cases in which trephining is done Unless the disk 
carries infection into the anterior chamber or obstructs the trephine 
opening, no harm results He quoted Elschmg as believing that “the 
aqueous has tissue-dissolving qualities which, in his opinion, is proved 
by the fact that the loose scleral disk, fallen into the anterior chamber 
during trephining, has completely disappeared in a relatively short time ” 
Elliot stated that in his expenence the disk becomes hidden by the 
sclera so that it cannot be observed 

It was my fortune to see such a piece of scleia in the anterior 
chamber of a patient on whom the late Dr George Dei by had done 

Read at the meeting of the American Ophthalmological Society, San Francisco 
June 10, 1938 

From the Howe Laboratory of Ophthalmology, Har\ard University, and the 
Massachusetts Eye and Ear Infirmari 

1 Gundersen, T Vascular Obliteration for Various Types of Keratitis 
Its Significance Regarding Corneal Nutrition, Arch Ophth , to be published 

2 Elhot, R JH A Treatise on Glaucoma, New York, Oxford University 
Press, 1922, p 5/3 
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the trephining operation of Elliot eight years previously The disk 
was adherent to the surface of the iris 4 mm below the lower pupillary 
boidei and held in position by a delicate white membrane There had 
been little if any shiinkage, and the color was that of normal scleral 
tissue With the slit lamp, no foreign body reaction was visible and no 
blood vessels could be seen entering the disk This clinical obseivation 
indicates that scleral tissue does not dissolve in aqueous but that it may 
live or be well tolerated as a foreign body However, it thiows no light 
on the effect of aqueous on corneal epithelium, since there is no 
epithelium on these scleral disks 

The viability of all corneal layers in aqueous humor was studied by 
introducing full thicknesses of cornea into the anterior chamber Experi- 
ments were done on 17 cats and 10 rabbits 

In the majority of the experiments a laige disk of cornea was 
removed from one eye of the animal with the mechanical trephine of 
von Hippel and immediately introduced into the anterior chamber of 
the opposite eye through a small incision made with a keratome 
Except nr 1 instance the disk became adherent to the ins, from which 
blood vessels soon entered the foreign tissue Piehminar}' iridectomies 
were done on the recipient eyes of 2 cats and 2 rabbits in a fruitless 
effort to obviate this difficulty In 2 animals attempts were made to 
keep the disk from adhering to the ins by dislodging it with the point of 
a discission needle, but adhesions always reformed In 3 instances full 
thickness strips of cornea 3 mm wide and 10 mm long were cut from 
one eye and threaded acioss the anterior chambei of the opposite eye 
through a transfixing incision made with a cataract knife These 
experiments were no more successful than the others in preventing 
vascularization of the tissue introduced 

REPORT OF EXPERIMENT 

The following report concerns the single instance in which the 
corneal disk did remain free in the anterior chamber 

On April 15, 1936, a male cat 52 Kg in weight and approximately 5 years 
old, was anesthetized by means of an intraperitoneal injection of 3 cc of dial 
A disk of cornea was removed from the left eye with a mechanical trephine (3 5 
mm blade) and immediately introduced into the anterior chamber of the right 
eye through a small corneal incision near the upper temporal limbus There 
was no blood in the anterior chamber after the procedure The eye was atropinized 
m order to give the transplant a large pupillary space in which to lodge Imme- 
diately afterward the disk appeared slightly opalescent, it drifted about in the 
semiviscid new aqueous and showed a tendency to remain in the pupillary space 

The following day the implant was on the lens and surrounded by a delicate 
exudate, apparently fibrin, but was well separated from the free margin of the 
dilated pupil No appreciable change occurred until the fourteenth day after 
operation, when the fibrin had completely disappeared and the corneal disk moved 
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infiltrating cells Occasionally a few small vacuoles could be seen just beneath 
the surface Except for some distortion due to change in the shape of the 
disk, the lamellae appeared noimal They stained with eosm about as uniformly 
as, although somewhat less intensely than, the lamellae of a normal cornea The 



Fig 2 — Area indicated by P in figure 1 under higher magnification 



Fig 3 — Area indicated by C in figure 1 under higher magnification, showing 
chromatophores There is slight vacuolation of the stroma here 



Fig 4 — Area indicated by 5' in figure 1 under higher magnification, showing 
delicate tissue and stellate cells in space beneath Descemet’s membrane 

corneal corpuscles, however, were greatly reduced in number, especially m the 
central portion of the disk In a small area just beneath the anterior surface 
they had proliferated as they do at the site of a corneal incision, but much less 
markedly (fig 2) At the cut edge of the disk, however, such proliferation was 
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absent In another small area on the anterior surface, evidently where the disk 
had been in contact with the ins for a time, there were a few chromatophores 
and several large swollen cells (fig 3) With the exception of a group of 
eight plasma cells seen m one section, no cellular exudate was found on the disk 
On the posterior surface of the disk, Descemet’s membrane remained, but 
\\as more or less wrinkled Small spaces caused by the membrane separating 
from the stroma were filled by extremely delicate tissue containing a few 
stellate cells (fig 4) The so-called endothelium (mesenchymal epithelium) not 
only was present over Descemet’s membrane but had grown entirely around the 
disk, even over its anterior surface, from which the epithelium had disappeared In 
furrows resulting from the wrinkling of Descemet’s membrane, the epithelium had 
proliferated into several layers, but elsewhere it consisted of a single layer 
Nowhere had it formed “warts” or a new layer of Descemet’s membrane 

Histologic Examtmhon of Adherent Iiuplants — Of the adherent implants, 
only five were examined histologically Two were adherent to the cornea, two 
others to the ins and one to both the cornea and the iris Each implant was 
sectioned in situ In each case the epithelium was entirely absent from the sur- 
face of the implant The corneal corpuscles were more numerous, and the 
corneal lamellae stained somewhat more intensely than in the free implant On 
the free surfaces of the implants “endothelium” was present In 1 instance a 
small epithelial cyst had formed where the disk had folded on itself, enclosing 
the original epithelial surface, which was thus completely removed from the 
aqueous The stroma was slightly vascularized 

COMMENT 

The clinical and histologic observations in these autotransplantation 
experiments show what changes occurred m full thickness pieces of cat’s 
cornea which remained in the anterior chamber of the opposite eye for 
periods up to twenty months 

The fact that the epithelium on the surface of each implant had 
entirely disappeared clearly indicates that corneal epithelium cannot 
subsist when nourished by aqueous alone It is well known that corneal 
epithelium can grow into the anterior chamber through perforating 
wounds, tiaumatic or surgical But this does not necessarily mean that 
the epithelium subsists on nutrients which it derives from the aqueous 
In every case of epithelization of the anterior chamber there are blood 
vessels in close approximation to the epithelium, which presumably feed 
It As a matter of fact, demonstration of new blood vessels is often 
necessaiy to establish the clinical diagnosis of this condition It is 
true that the epithelium sometimes forms cysts in the anterior chamber, 
but in these instances the conditions are not analogous to those of my 
experiment The cysts are invariably attached to the ins, the ciliary 
body or the posterior suiface of the cornea and contain serum derived 
from blood vessels , 

On the other hand, it is evident that the other corneal tissues can 
live almost unaltered in aqueous for a prolonged peiiod For the 
stroma showed little change, although in the center of the free disk, 
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the region farthest lemoved from aqueous, the cornel corpuscles weie 
gieatly reduced in number There was no hyahnization or evidence of 
inflammation in any of the implants Descemet’s membrane lemained, 
and the endothelium had grown entiiely around the free implant 

Theie was no definite reduction in volume of the implanted pieces 
of cornea The free implant changed its shape from that of a disk 3 5 
mm m diameter and 0 6 mm m thickness to that of an ellipsoid with 
a major axis of 2 4 mm and a minor axis of 1 8 mm The calculated 
1 eduction in volume, based on the assumption that the disk had become 
a perfect ellipsoid, was no more than 0 21 cu mm The free corneal 
disk, although giadually diminishing in transparency for six months 
after its insertion, never became completely opaque Incidentally, these 
experiments indicate, contrary to the opinion of Elschnig, that a disk 
lost in the anterior chamber as a lesult of trephining is not dissolved 
by the aqueous 

CONCLUSIONS 

It IS evident from these diiect experiments that coineal epithelium 
does not live when nourished onlj’’ by the aqueous and excluded from 
Its tear supply , that under these conditions the comeal stroma does live 
for a prolonged peiiod, although its nouiishment may be somewhat 
inadequate, and that the so-called endothelium not only lives but 
proliferates 



AN INTERN’S EXPERIENCES WITH THE 
YERHOEFF METHOD OF CATARACT 
EXTRACTION 

PAUL H CASE, MD 

PHOEXIX, ARIZ 

At the Massachusetts Eye and Ear Infirmaiy the most populai 
method foi the mtiacapsular extraction of cataract is the “sliding 
method” of Verhoeff As an mtein at this institution I have had the 
privilege of assisting Dr Verhoeff m many of his operations and of 
being taught by him the technic of his method My experiences as a 
beginner with this method may be of interest to operators who have not 
}et employed it or who have not attempted intracapsular extraction by 
any method I shall first describe the technic of the opeiation, then 
biiefiy give the lesults that I have peisonally obtained by its use and 
finally analyze the few of m} cases in which the capsule luptured 

TECHNIC 

For anesthesia, 5 drops of a solution containing 4 per cent cocaine hydro- 
chloride and 1 per cent pilocarpine nitrate are instilled at suitable intervals into 
the conjunctival sac, then OS cc of a 2 per cent solution of procaine hydro- 
chloride with epinephrine is injected subconjunctivally at the insertion of the 
superior rectus muscle, and the same amount is injected into the lower bulbar 
conjunctiva and fornix The purpose of the pilocarpine is to prevent the dila- 
tion of the pupil by the cocaine A solution of procaine hydrochloride of the 
same strength is used to obtain paralysis of the muscles of the lid by the Van 
Lint method The Murdock speculum is used, and during delivery of the 
cataract it is carefully supported by an assistant to avoid pressure on the eye If 
the eye is prominent or the palpebral orifice small, canthotomy is done 

A suture through the tendon of the superior rectus muscle is used routinely 
as a bridle suture The tendon, with the conjunctna, is grasped at the scleral 
insertion, and a no 6 white silk suture is carried through the tendon The suture 
IS then earned through the towel covering the head so as to be anchored when 
tied If the patient is obviously a “good actor,” the bridle suture is not tied 
In any case it is not tied until after the speculum has been properly supported, 
and then not tightly On mg to the subconjunctival injection of procaine hydro- 
chloride, little or no discomfort is experienced nhen the suture is carried through 
the tendon 

Two corneoscleral “track” sutures are used routinely The first step is to 
sever the conjunctiva from the limbus from 9 30 to 2 30 o’clock and then to 
undermine the conjunctua sufficiently to permit its being easily pulled over the 
nound Two sutures (no 1 black silk) are inserted through the limbus, one 
at about 11 and the other at about 1 o’clock Each suture is entered I’mm 
from the limbus and earned through the cornea and sclera for a distance of 
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about 2 mm at approximately one-third the depth of these tissues The needle 
employed is a Berbecker needle (no 6, 54 circle) A two-fifths section is made 
at or close to the limbus, so as to cut the original sutures about in half A no 1 
black silk, double-armed suture is passed through each of the suture tracks, the 
original black silk sutures serving as guides After the tracks are rethreaded, 
the cut pieces of the original sutures are removed, leaving a single continuous 
suture in each track This suture is carried through the conjunctival flap above, 
the suture end from the cornea being placed 1 mm from the free end of the con- 
junctiva and the suture end from the sclera being placed 2 mm farther back 
Thus after the removal of the lens the conjunctival flap may be pulled down so 
as to cover the wound well when the sutures are tied and bring the edges of 
the wound closely and firmly together At this stage Dr Verhoeff performs a 
radial iridotomy upward by means of straight scissors In some cases I have 
modified this by tearing each pillar from its base for a distance of about 2 mm 
on each side, after the iridotomy has been completed This procedure gives a 
wider coloboma than does simple iridotomy but has the advantage of permitting 
better exposure of the lens Possibly it may minimize the danger of secondary 
glaucoma The coloboma is narrower than that obtained by iridectomy The 
lens is exposed by prolapsing the pillars of the coloboma on each side or bj 
pushing them aside within the eye by means of a spafula 

The lens is grasped at or just below its equator at 12 o’clock with the Verhoeff 
new capsule forceps To bring the lens so that it bulges slightly above and 
can be more easily grasped, a slight amount of pressure is first exerted on the 
cornea at or near the limbus at 6 o'clock with a Verhoeff lens expresser After 
the lens is grasped, pressure is continued with the expresser until the lens is 
dislocated, and at the same time moderate traction is exerted on the capsule with 
the forceps The amount of traction that can safely be used is judged by the 
tentlike appearance of the capsule as well as by the feeling of resistance The 
lens IS removed by a continued combination of traction and pressure The point 
of application of the expresser is varied according to the effect produced If it is 
found advantageous, a rotary effect is produced during traction It is extremely 
important to keep the lens against the scleral lip to prevent presentation and loss 
of vitreous between the lens and the sclera If this precaution is carefully observed, 
the danger of loss of vitreous is small Too often this point is neglected because 
the operator’s attention is focused on manipulating the expresser 

As soon as the lens is delivered, the corneoscleral sutures are made snug 
but are not yet tied, care being taken that the ins is not drawn up into the 
suture tracks If the suture through the tendon of the superior rectus muscle 
has been tied, it is cut The ins is then replaced The sutures are finally tied 
firmly, so that the lips of the wound are brought closely together, but not so 
tight as to cause wrinkling of the cornea The final step in the operation is 
the toilet of the wound, which includes placing gentle traction with the capsule 
forceps at various points on the free margin of the conjunctiva so as to be 
sure that the conjunctiva smoothly covers the wound No medication is instilled 
into the conjunctival sac after operation Boric acid ointment is applied to the 
closed lids A double ocular bandage is put on, and the patient is sent back to 
his room 

In discussing the technic of this operation with other ophthal- 
mologists, frequent comment is made regarding the sutures to this effect 
“They sound good, but they take too much time and are too much trouble 
to put m and rethread ” The extra time required is often advantageous 
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Duimg the first few minutes of the operation the patient is feaiful and 
likely to be restless, but latei he becomes more accustomed to the manipu- 
lations of the operatoi Thus during the later part of the operation, 
when the lens is being delivered, he gives bettei coopeiation Rethread- 
ing the sutures is not difficult if done properly The needle holder should 
be held as one does a pen or pencil to give better lelaxation of the hand 
Resting the hand on the side of the patient’s face also allows lelaxation 
When one is rethreading a track, particular care should be taken to see 
that the needle is exactly paiallel to the diiection of the track After a 
corneal tiack is rethreaded, the wound is sponged and the opening of the 
scleral tiack can be seen as a small black dot— the cut end of the track 
sutuie— and can then be easily entered Some of the advantages of the 
corneoscleroconjunctival sutures are 1 The lips of the wound aie 
tightly held togethei 2 There is less astimgatism after the operation 
because of the more exact approximation of the edges of the wound 
3 The daiigei of prolapse of the ins is greatly reduced 4 There are 
fewer postoperative hyphemas Postoperative hyphema most often 
comes fiom bleeding of the wound The sutures pi event such bleeding 
by effecting perfect apposition of the edges of the wound and firm 
closure of the wound In the experience of the opeiators who have 
adopted the tiack sutures, these advantages have been manifest An 
additional advantage is that the patient may be allowed to sit up the day 
after operation, oi in case of necessity he may be allowed to be propped 
up immediately after operation without bieakmg open the wound The 
sutures should be allowed to remain two weeks and may be safely left 
m the wound until nearly ready to slough out In lemovmg them, 
adequate anesthesia is obtained by applying to their sites a solution of 
2 per cent pontocaine hydrochloride or 10 pei cent cocaine hydrochloride 
on a cotton-tipped toothpick 

I have employed the technic described m a series of 57 routine cases 
In 51 of the cases the lens was removed in its capsule There was a 
loss of vitreous in 3 of the 51 cases In 6, the capsule was broken, and 
theie was loss of vitreous in 2 of these In this senes the youngest 
patient was 43 years of age and the oldest 77 The average age was 
58 yeais Unfortunately the amount of prominence of the eyes was 
not detei mined for statistical study In 1 of the 3 cases in uhich there 
was loss of vitieous the eye was quite pi eminent, but from several 
equally prominent eyes the lenses were removed intracapsularly without 
this complication The lenses in 10 of the 51 cases were mature and 
m 41, immature Postoperative hyphema occurred in 2 of the cases 
4 biief lepoit is gnen of the cases in which the capsule luptured, mth 
a discussion as to the appaient cause of the rupture m each 
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REPORT OF CASES 

Case 1 — H B , a 69 year old man, was admitted to the hospital with an 
almost mature cataract in the left eye and an immature cataract m the right eye 
He was found on general examination to have a blood pressure of 174 systolic 
and 100 diastolic and severe bronchial asthma with emphysema The liver was 
enlarged to 3 fingerbreadths below the margin of the rib Preoperatively, he was 
given ephedrine for the asthmatic condition and 3 grains (0 19 Gm ) of pento- 
barbital sodium to quiet him generally A good hold on the capsule of the lens 
was obtained, and the lens was about one half way out of the wound when the 
patient coughed, lifted his head off the table and tried to squeeze his eye The result 
was rupture of the capsule and extrusion of the nucleus of the lens with a con- 
siderable amount of vitreous The sutures w'ere tied, and no attempt made to 
remove the remaining capsule That the akinesia produced by the method of 
Van Lint was sufficient was evidenced by the fact that the patient could not 
close the eye at the end of the operation 

The cause of the ruptured capsule and loss of vitreous in this case 
probably was the laclc of proper preoperative medication Since the 
general condition of the patient and his inability to coopeiate at the 
operation were known, he should have been given different sedation The 
pioblem was talked over with several physicians, who stated that the 
barbiturates are poorly tolerated by patients of this class As preopera- 
tive medication, they advised instead 30 grains ( 1 94 Gm ) each of 
chloial hydrate and tuple bromides in addition to epinephrine Post- 
operatively, they advised 20 grains ( 1 29 Gm ) of chloral hydrate every 
three hours in addition to epinephime or ephedrine 

Case 2 — S M , a 63 year old man, entered the hospital with nearly mature 
cataracts in each eye Slit lamp examination before the operation gave negative 
results The pupils dilated only fairly well, but as complete dilatation is rarely 
obtained in elderly persons, this finding, unfortunately, was passed over lightly 
The left eye was operated on first, and the lens came out easily in capsule One 
week later the right eye was operated on The operation progressed satisfac- 
torily until an attempt was made to dislocate the lens The temporal side dis- 
located easily with practically no effort, but the nasal side could not be dislocated, 
even after considerable pressure, and vitreous presented m the wound The lens 
was then scooped, with a slight loss of vitreous The capsule broke during this 
procedure, and a small amount remained stuck to the lower nasal margin of the 
ins It was not until then that it was realized that there was a posterior synechia 
which prevented the lens from coming out in capsule 

Failure in this case to remove the lens in capsule may be considered 
due to carelessness in the performance of the opeiation Since it was 
known that the pupil would not dilate fully before operation, a spatula 
should have been swept between the ins and the lens before an attempt 
was made to deliver the lens For this purpose. Dr Allen Greenwood 
has made a convenient spatula which confoims to the contour of the 
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surface of the lens Foitunately there was a clear cential opening, and 
the patient finally obtained ^aslon of 20/30 in the eye 

Case 3 (two operations) — P W , a 47 year old woman, two years before 
admission to the hospital began taking dimtrophenol (100 capsules) to reduce 
weight As there was no loss of weight, the medication was stopped About 
SIX to seven months previous to admission the vision in both eyes began to fail, 
and when she entered the hospital it was reduced to about 4/200 m each eye 
Slit lamp examination showed haziness of the entire lenses with posterior cortical 
changes of the “mincemeat” type The nuclei were but little sclerosed Both 
operations progressed satisfactorily until an attempt was made to dislocate the 
lens An effort was made for thirty-five minutes on the light lens and twenty 
minutes on the left lens before the capsule broke There was no loss of vitreous 

The obvious explanation for the breaking of the capsules in this 
case ivas the age of the patient, 47 years Lenses have been removed 
in capsule in still youngei peisons, but this age is about the borderline 
at which the zonulai fibeis may be expected to be fragile enough for 
intracapsular extraction Intracapsular extraction should not have been 
attempted on the second eye 

Case 4 — A H , a 65 j^ear old white woman, had a mature cataract in one 
eye and a normal second eye with vision of 20/20 Slit lamp examination gave 
negative results The operation progressed satisfactorily until the lens was 
about one-third out of the wound, when the patient moved the eye and the 
capsule broke, considerable milky cortical material spilling into the anterior 
chamber Most of the cortical material ivas removed by irrigation The patient 
was discharged ten days after operation with vision of 20/50 She returned ivith 
acute intis, large keratitic precipitates, fibrin in the anterior chamber and secondary 
glaucoma The iritis subsided in six weeks, and the final vision was 20/30 

It IS possible, especially in vietv of the fact that the cataiact was 
umlateial, that there had been a previous low^ grade uveitis w’'hich had 
caused the cataiact and which w^as lighted up by the opeiation The lens 
was swollen and tense, and the capsule w^as difficult to grasp Therefore, 
It required but a slight movement of the eye to lireak the capsule The 
laiger the hold on the capsule, the more tense it becomes and the more 
easily it luptuies Therefore especial caie should be exercised when 
putting f 01 ceps on a swollen cataiact Incidentally, it is to be noted 
that a swollen cataiact usually has to mold through the wmund and thus 
tends to obstiuct loss of vitieous 


Case 5~F B , a white man aged 64, had high myopia in both ejes, a nearly 
mature cataract in the right eve and an immature cataract in the left c} e The 
operation on the right e3e was successful m the delnen of the lens in its 
capsule 0,m peek later the left eje was operated on The vision m this eve 
before operation pas 20/200 through a pinhole It was evpected that the aonnlar 
fibers would be extreme!, peak, as the, nsually arc in a patient 64 years of age 
The operation progressed satisfactorily until the capsule ,vas grasped and Tn 
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attempt was made to dislocate the lens Then pressure and traction were applied 
for fifteen minutes, when the capsule broke and the nucleus had to be expressed 

The explanation for the breaking of the capsule m this case seemed 
to be that the zonular fibers were unusually lesistant 

SUMMARY 

In a first series of 57 attempted mtracapsular cataract extractions by 
the Verhoeff method, 51 lenses were removed in capsule Loss of 
vitreous occurred in 3 of the cases in which the capsule was removed 
intact and in 2 of the 6 cases in which the capsule ruptured The 
apparent causes of the rupture of the capsule were pool cooperation of 
the patient due to improper preoperative medication, 1 case, posterior 
synechiae which were not freed before extraction of the lens, 1 case, 
dinitrophenol cataract and the age of the patient (too young for intra- 
capsular extinction), 2 cases, mtumescent cataract, 1 case, high myopia 
and unusually lesistant zonule, 1 case 



Clinical Notes 


A COBALT BLUE FILTER FOR OBSERVATION OF 
THE FIT OF CONTACT LENSES 

Theodore E Obrig, A B , New York 

Pressure at the limbus or inside the limbus on the cornea itself is 
without doubt the reason for discomfort from contact lenses in at least 
90 per cent of the patients who complain of inability to wear them 
except for short periods Any contact lens which rests on any portion 
of the cornea cannot be worn for more than one hour and often for a 
much shorter time 

Many contact lenses which have been judged as clearing the entire 
cornea have been proved, with a new method of observation, to rest on 
or inside the limbus This is not surprising in view of the decided diffi- 
culty of observing the actual clearance as the edges of the cornea are 
approached Part of this difficulty is due to the assumption that the 
corneal portion of the trial contact lens completely covers the cornea 

Recent observations from castings of 200 eyes, reported m the 
Archives,^ proved that the cornea was actually wider horizontally than 
the corneal portion of the contact lens in 95 per cent of the eyes obseived 
and wider vertically in 30 per cent of the same group It is theiefore 
most necessary to check the clearance outside of the corneal portion of 
the trial contact lens 

It IS easy to measuie, with fair accuracy, the actual clearance of a 
contact lens fiom the cornea with a slit lamp over the area included 
by an imaginary line 2 mm inside of the sulcus Obseivation fiom 
this point to 1 mm outside of the sulcus has remained practically impos- 
sible until recently The intense white beam of a slit lamp oi spotlight 
illuminates to the suiface of the contact lens, the sclera and the ins to an 
extent which makes accurate obseivation of clearance most difficult 
I have found that a fairly dense cobalt blue filter placed between 
the souice of illumination and the eye under examination is invaluable 
foi observing the accuracy of the fit of a contact lens to which has been 
added before inseition a buffer solution containing 1 drop of fluorescein 
Slight staining of the cornea by fluorescein in minute abiasions is also 
easily observable In each instance the fluoiescein will glow brilliantly 
m the blue light and at the same time the anteiior chambei, the cornea 
Itself and the sclera are not brilliantly illuminated ‘ This does away with 
brilliant surface leflections, secondary illumination fiom reflections from 
the sclera, iris oi corneal substance A brilliant yellow-green will be 
obseived whererer the contact lens is not m contact with the cornea or 
conjunctiva, and a daik area Mill be obseried where the coinea touches 
the lens Contact on the conjunctna is indicated merely by the absence 
of fluorescein on the portion in contact 


1 Obng, T E Molded Contact Lenses, Arch Oplith 19*735 (May) 1938 
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1 have been using a new hand sht lamp - f oi making complete exami- 
nation of the fit of contact lenses The lamp is designed to give a 
biilhant white spotlight, a finely defined sht of light for oblique illumiiid- 
tion and, most impoitant, a cobalt blue filteied spotlight, originally 
intended for examination of the scleial and conjunctival blood vessels 
It IS compact, light and easily handled It is an ideal instrument for 
this type of woik 

2 This lamp is manufactured by Fryxell and Hill, of New York 


BLEPHARITIS COMB 
James W Smith, M D , New York 

In cases of blepharitis, paiticulaily of the ulcerative type, great 
difficulty IS experienced in lemoving the densel}'^ adherent scales In 
many instances, even after the piolonged use of ointment, shampooing 
of the lashes with bland soap and manual manipulation with cotton oi 



'Blepharitis comb 


gauze, a great number of scales and fine scabs aie still found firmly 
attached to the skin of the borders of the lids and enmeshed between 
the base of the cilia ' 

The comb ^ shown in the accompanying illustiation consists of eight 
metallic needles, 3 mm long, covering a width of 3 mm With this 
instiument the branhke scales of blepharitis squamosa are removed from 
the eyelashes m one treatment In cases of stubboi n blepharitis ulcerosa 
if the scabs aie first made oily by the use of petrolatum oi boric acid 
ointment it is possible to remove them without bleeding or discomfort 
The edge of the skin of the lids is then accessible to medication with 
preparations such as iodine, silver nitiate or biilhant green 

The points of the needles aie not long enough to injure the cornea, 
but m the interest of absolute safety the following technic is employed 
The patient’s gaze is directed mfenoily, the hd is raised off the globe 
and the instrument is held at a slightly oblique angle The instiument 
can be sterilized, and debris collecting at the base of the needles can be 
lemoved with ordinary sewing thread 

Presented at the Eye Staff Conference, Hospital for Joint Diseases, Feb 24, 

1938 

1 The comb is manufactured by E B Meyrowitz, Inc 
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IS formed from these phosphoric acid esters which are hydrolyzed with 

difficulty, and this may be of importance in maintaining the transparency 

of the lens „ . 

F H Adler 

Conjunctiva 


Chronic Conjunctivitis Is Provoked by Undetected Mycelian 
Concretions in the Lacrimal Canaliculus Vailere- 
ViALEix, Bull Soc d’opht de Pans, May 1937, p 298 

In a previous report m the Annales d’ ociihstiqiie of December 
1933 (page 1030), the author reported a case of this condition Two 
additional cases are included in the present paper The outstanding 
symptoms are (1) the localization of the inflammation and secretion 
at the internal angle of the eye, (2) an intense sensation of continuous 
itching at the inner canthus and (3) entire absence of all local signs in 
the region of the canaliculus with no interference with the drainage 
of the tears 

Additional factors of importance are the hyperemia and infiltration 
of the conjunctiva with development of follicles and granulations 
under the conjunctiva of the upper hd Ordinary therapeutic measures 
for acute conjunctivitis cause no change in the condition, and only 
after the concretions are removed from the canahcuh is there a cessation 
of symptoms ^ ^ 


Sporothrix Granuloma or the Limbus G Cavallacci, Arch 
di ottal 44- 247 (July- Aug ) 1937 


A 25 year old farmer presented himself at the clinic, stating that 
two months previously he had been struck in the left eye by a willow 
branch He experienced only slight discomfort at the time, but later 
recalled rubbing his eye repeatedly with his fingers 

Fifteen days later he noted a small giay spot at the limbus In a 
short time the area grew larger, and the surrounding conjunctiva 
became quite red For a few days before coming to the clinic he had 
experienced a moderate foreign body sensation, lacrimation and 
photophobia 

The results of the physical and laboratory examinations were 
negative Ocular examination revealed vision of 1 0 in each eye In the 
left eye at the limbus between 4 and 5 o’clock was a lounded granuloma 
the size of a millet seed The mass was firmly fixed to the underlying 
tissue, and its surface was irregularly eroded, with slight central 
dimpling The conjunctiva surrounding it was slightly red, with a few 
new vessels Adjacent to the lesion was moderate corneal infiltration 
Cultures taken after careful cleansing of the area were positive, 
and Sporotnchum beurmanni was isolated The virulence of the 
organism was proved by injection into the rat, mouse and rabbit 

Treatment was carried out in the following manner Potassium 
iodide was given by mouth in increasingly larger doses up to a total 
of 3 Gm per day This was poorly tolerated, so that intramuscular 
injections of an iodine preparation were substituted A 1 per cent 
solution of potassium iodide was used locally After one month no 


sign of the original lesion could be found 


F P Guida 
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The Use of Strong Solutions of Zinc Sulfate in Morax-Axen- 
FELD CONJUNCTWITIS L D Mitzkewitz, Vestmk oftal 11: 
554, 1937 

Mitzkewitz used from a 3 to 5 per cent solution of zinc sulfate in 
the treatment of chronic and fresh angular conjunctivitis caused by the 
diplobacillus of Morax and Axenfeld From four to six swabbmgs of 
the conjunctiva, without irrigation of the conjunctival sac, were sufficient 
to cause the subjective symptoms, the redness of the angle and macera- 
tion of the skin of the lids to abate Instillation of 1 drop of cocaine 
hydrochloride prevented the burning sensation caused by the zinc sulfate 
This treatment was also effective in cases of trachoma 

The bacterioscopic examination showed no parallelism behveen the 
clinical picture of the disease and the number of the bacilli present, 
so that zinc sulfate evidently possesses a neutralizing property toward 
the toxins of the micro-organism 


Comparative Ophthalmology 

The Visual Cells of the Platypus (Ornithorhyncus) K 
O’Day, Bnt J Ophth 22:321 (June) 1938 

The author finds a striking difference in the structure of the visual 
cells of the monotreme Platypus (Ornithorhyncus) from that of the 
visual cells of the marsupial and higher mammals, and a close resem- 
blance to that of the visual cells of the sauropsidea In addition to 
single cones with oil droplets, double cones are present, the chief 
member only containing the oil droplet The rods are surprisingly 
massive and do not seem to outnumber the cones 

The comparative sparcity of the rods is remarkable in view of the 
commonly held opinion that the animal is markedly nocturnal m its 
habits However, it hunts and feeds freely in brilliant sunlight 

The finding of double cones in the retina of the monatreme and of 
twin cones in that of the marsupial indicates that the marsupial and 
higher mammals are more nearly related to each other than to the 
monatreme 

The article is illustrated W Zentmayer 


Cornea and Sclera 


Three Cases of Anterior Sclerouveitis, Two (One Bilateral) 
or THE Malignant Type (Progressive Scleroperikeratitis 
or VON Szily) Clinical, Histopathologic and Bacteriologic 
Study or Three Enucleated Eyes G Bossalino, Arch di 
ottal 44:313 (Nov) 1937 


Three cases of progressive sclerojienkeratitis of ron Szilv are 
described by Bossalino In 1 of these he was able to produce a cure 
but m the other 2 cases, in 1 of which the condition was unilateral and 
in the other of which it was bilateral, the disease was so severe as to 
necessitate enucleation Qinical and histologic investigation lead Bossa- 
ino to behe\e that the disease has its beginning in the sclera and is of 
tuberculous oiigni Some evidence of tuberculosis was found m all 3 
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patients, 1 had a stiongly positive Pirquet reaction, 1 healed apical 
lesions and a third calcified hilar nodes Inoculation of an animal 
with material from one eye produced typical tuberculous lesions, and 
acid-fast bacilli were grown that were undoubtedly tubercle bacilli 

F P Guida 


Infection of the Cornea in Irritation or the Peripheral Nerves 
P Mikaelian and B Zarchi, Vestnik oftal 11:611, 1937 


A review of the hteiatuie on the subject is given, particularly of 
the work done b}^ Metalnikoff at the Pasteur Institute in Pans 
Mikaelian and Zarchi based their experimental woik on Speransky’s 
theory of the relation between the trophicity of the nerves and patho- 
logic processes 

Strains of Bacillus pyocjaneus, Bacterium coli and Staphylococcus 
haemolyticus were tiled m a dilution of one loop to 1, 4 and 10 cc 
of physiologic solution of sodium chloride Staph haemolyticus in the 
last dilution was found to be the most suitable, as it produced a 
prolonged expeiimental keratitis of medium severity 

Two series of experiments were conducted with 8 pairs of rabbits 
in each series The rabbits weie anesthetized and eithei the second 
branch of the trigeminus nerve or the sciatic nerve was exposed, and 
a drop of castor oil was injected into the nerve, which was severed 
below the site of the injection In some rabbits the neive was crushed 
between the prongs of a forceps instead of injecting the castoi oil The 
two series of the experiment differed from each othei in that in one 
the infection of the cornea with 0 05 cc of culture of the staphylococcus 
was produced ten days after the traumatization of the nerve, while in 
the second series the infection of the cornea and the irritation of the 


nerve were done simultaneously In those rabbits in which the nerves 
were iiritated ten days previously, the course of the infection of the 
cornea was milder than in the control group, while in the second series 
the reverse was obseived The results of this experiment indicate that 
the factor of time plays an important role in the relation between the 
irritation of the peripheral nerves and the infection of the cornea 


Four tables illustrate the aiticle 


O Sitchevska 


Experimental Pathology 

Experiaients on Papillary Stasis R Campos, Aich di ottal 44 
211 (July-Aug ) , 267 (Sept -Oct ) 1937 

Campos ligated the optic nerve in 16 rabbits and 2 monkeys at 
various levels, i e , from just behind the sclera, including the centra 
vessels, to a point some distance behind the entrance of the vessels 
In a few cases the effect of opening the sheath of the optic nerve 
distal to the ligature was observed Campos makes the following 
observations 

1 When the ligature contains the central vessels, venous stasis 
makes its appearance immediately, followed shortly by lymphatic stasis 
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2 Ligation just cential to the entrance of the vessels into the nerve 
causes marked papillai} lymphatic stasis, with only slight venous stasis 

3 The more cential the ligature, the less seveie the edema, it may 
e\en he so slight as not to form true papillary stasis 

4 Opening the sheath distal to the ligature has no effect on the 
appearance of papillai} stasis 

Microscopic examination of the nerves and e}es leiealed the follow- 
ing changes 

1 Theie was a lapidl} foiming interstitial neuiitis neai the ligature, 
intense edema of the neive trunk, extending more peripheially than 
centrally with lespect to the ligature, and dilatation of the distal portion 
of the nerve 

2 The papillary stasis vas not accompanied b} an inflammatory 
phenomenon if the neive had not been too severely traumatized 

3 The spaces of the sheath were extensively obliteiated distal to 
the ligature and dilated centially 

Campos’ conclusions are as follows 

1 It IS probable that in the nerve tract, cential to the entiance of 
the retinal vessels, there is a lymphatic current dnected centially on 
the inside and peripheially in the sheath 

2 In the moie distal poition of the nerve containing the central 
vessels and in the papilla theie is a lymphatic curient vhich is directed 
to the exteiioi following the lymphatic spaces aiound the vessels 

3 Papillai y stasis is piobably secondary to compiession of the 
cential vessels, at then exit fiom the nerve, by the edema pioduced 
by the ligature The evidence is inconclusive as to vhethei the inter- 
feience is with the venous flow or with the lymphatic flow Theie is 

some evidence to support the latter assumption ^ _ 

^ F P Guida 


General 

The Tooth akd the Eye D A Friedman, Harefuah 13:77 
(Nor ) 1937 

In this paper the authoi renews biiefi} the histoiy of focal infec- 
tion with special refeience to the influence of dental conditions on 
the eye and oibit He piesents 3 cases as classic examples, 1 of 
rvhich IS of lather unusual occurrence It vas that of an infant 
2 weeks old who exhibited marked protrusion and lateial displace- 
ment of the right e}e caused by subperiosteal abscess in the orbit 
Othei srmptoras veie edema of the lid and conjunctna and a sup- 
puratne discharge fiom the nose and fiom an opening near the 
caruncle, vhich vas much enlaiged Pressure over the superior maxillary 
legion and on the loof of the nose brought forth pus fiom the upper 
jav vhich escaped thiough the bab}’s mouth 

The author believes that this widespread infection originated from 
the embr}omc teeth of the child uhich became infected fiom an 
abscess on the mother’s nipple This infection, according to his theon^ 
tla^elcd up the superior maxillary bone entered the ethmoid sinus 
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and caused osteomyelitis in the orbit and superior maxilla After the 
sequester from the alveolar processes of the superior maxilla was 
lemoved and ample drainage was established, the baby quickly recovered 

The other 2 examples were cases of hemorrhagic neuroretinitis, 
the condition m 1 case being due to remaining roots of two superior 
molars and in the other to pyonhea of the alveolar processes Recovery 
occurred m both cases as soon as the causes weie removed The author 
IS of the opinion that any dental disease or infection may affect the 
eye and orbit eithei by the contiguity of tissues or by the way of the 
blood and lymph channels 

Dr Friedman believes that dental diseases responsible for ocular 
trouble are, in the order of their frequency, (1) abscess, (2) granu- 
loma, (3) pyorrhea, (4) canes and (5) pendentitis , those due to 
diseased teeth, m the order of frequency, are (1) papillitis, (2) uveitis, 
(3) iridocyclitis, (4) opacities of the vitreous, (5) keratitis, (6) pal- 
pebral and blepharal edema, (7) conjunctivitis, (8) exophthalmos, 
(9) cellulitis of the orbit and (10) meningitis B L G 


General Diseases 

Retrobulbar Neuritis in Pellagra M Fine and G S Lachman, 
Am J Ophth 20 708 (July) 1937 

Fine and Lachman report retrobulbar neuritis in 3 cases of pellagra 
in which the cutaneous lesions led to the correct diagnosis None of 
the patients exhibited the cecocentral scotomas said to be characteristic 
of tobacco-alcohol amblyopia The authors speculate as to the relation 
of the pellagrous syndrome to the visual disturbances and the effect of 
alcohol According to them “It does not seem improbable that a 
relationship such as exists between vitamin-Bi deficiency and the 
peripheral nervous system may also exist between vitamin-Bg (G) 
deficiency and the central nervous system, of which the optic nerve is 
a part, and that m each case the alcoholism plays only an indirect role 
Such a quantitative relationship would offer an explanation of the 
fact that some severe alcoholics never suffer from amblyopia, while 
other relatively moderate drinkers suffer serious insult to the visual 
fibers 

“One wonders, also, whether many cases of ‘alcohol and tobacco 
amblyopia are not complicated by a deficiency of vitamin G ” 

W S Reese 


Glaucoma 

A Note on Diastolic Pressure and Glaucoma I Hartshorne, 
Am J Ophth 20.724 (July) 1937 

Hartshorne calls attention to the fact that in cases of glaucoma m 
which the diastolic blood pressure is low a subnormal retinal blood 
supply may result, followed by atrophy of the optic nerve, as shown 
by concentric contraction of the field of vision In these cases an effort 
should be made to increase the diastolic pressure and to decrease the 
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ocuiar tension^ as the glaucoma is not dominating and not the cause 
of this type of contraction of the field of vision The author cites 2 
cases m which operation was avoided by treatment along such lines 

W S Reese 


Juvenile Glaucoma with Angiomatosis of the Retina L 
Makucci, Arch di ottal 44: 163 (May-June) 1937 

Both eyes of a 30 year old woman with bilateral glaucoma showed 
a vascular anomaly which Marucci calls angiomatosis of the papillary 
region The malformation was probably an atypical division of the 
central retinal artery with a disorganized arrangement of its branches 
It seemed possible to Marucci that the glaucoma could have been due 
to a hypersecretion of aqueous and a congestion associated with a 
similar vascular anomal) in the ciliary body p p 


Injuries 

Dimethyl-Sulphate Poisoning in Relation to Ophthalmology 
S De Grosz, Am J Ophth 20:700 (July) 1937 

De Giosz describes dimethylsulfate and its toxicology, particularly 
as to its effect on the eye It is an extremely strong poison and was 
used in the World War together with chlosulfonic acid as a tear gas, 
though it is really irritating and corrosive, experiments showing that 
m the tissues it slowly hydrolyzes into sulfuric acid and methyl alcohol 
De Grosz presents the following summary 

“The chemical and phaimacologic properties of dimethyl sulphate 
have been discussed and its toxic action on the experimental animal 
and on man described Four cases are presented with analysis of 

symptoms and methods of treatment” „ _ 

W S Reese 


Instruments 

The Souter Tonometer F H Verhoeef, Am I Ophth 20:720 
(July) 1937 

Verhoeff recommends the Souter tonometer and describes his method 
of using It He regards it as much more accurate and less dangerous 
than the Schiotz tonometer, its one disadvantage being the difficulty of 
determining the amount of indentation of the cornea at which the instru- 
ment IS to be read 

W S Reese 


A JvIoDiriEP Briggs’ Retractor for Dacryocystorhinostomy H B 
Stall ^RD, Brit J Ophth 22*361 (June) 1938 

The modification of Briggs’s retractor reported in this article con- 
^sts of a broad bladelike termination of the shank on the temporal side 
This shank is armed uith three blunt, curved daws, and m addition there 
dludmed^^"^ P«5^pose of inserting a cuiwed guard The article is 

W Zentmwer 
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Lens 


Calcium Content of the Crystalline Lens in Experimental 
Parathyroprival Cataract S Rinaldi, Ann di ottal e elm 
ocul 65.667 (Sept) 1937 


The literature on cataract in parathyroidectomized animals and on 
the inorganic constituents of the normal and cataractous lens is reviewed 
Fourteen rabbits were submitted to parathyroidectomy Definite corti- 
cal opacities developed in the lenses of 6 animals, but these remained 
limited to the subcapsular cortex In a seventh animal complete cata- 
racts developed One eye of each animal was removed before operation, 
and the second eye was removed from five to sixty-five days after 
operation Eight normal beef lenses, 8 human lenses with cortical 
cataracts (senile), 1 human lens with sclerotic cataract and 1 human 
lens with cataracta brunescens were studied for comparison The normal 
beef lenses showed an average calcium content of 0 085 mg per hundred 
cubic centimeters In 3 animals which died with tetanic seizures before 


opacities of the lens developed, calcium was reduced in the second eye 
to approximately half the amount found in the eye removed before 
operation The amounts were 0 20 mg per hundred cubic centimeters 
m the first eye and 0 10 mg in the second eye of 2 of these animals In 
those in which cataract developed, however, the amount of calcium in the 
second eye was increased, often to twice the amount present in the first 
eye (015 mg per hundred cubic centimeters in the first eye and 0 36 
mg in the second eye of 1 animal) In the animal with total cataract 
the amount in the cataractous lens was 2 12 mg This last figure com- 
pares somewhat closely with the findings for human cataract, in which 
2 94 mg was found in the cortical type, 3 03 mg in the sclerotic type 
and 2 92 mg in the cataracta brunescens Since the amount of calcium 
in the aqueous and vitreous of parathyroidectomized animals has been 
found to be below normal, the author believes that his findings point to 
an increased permeability of the capsule of the lens in such animals 
An increase in the weight of the lenses showing an increased calcium 
content is also in favor of increased permeability of the capsule, result- 
ing in increased inhibition of water Other evidence indicates that the 
pR of the blood and aqueous increases m such animals, which may also 
be a factor in the chemical changes Avithm the lens and the resulting 


precipitation of the lens proteins 


S R Gifford 


Parathyroid Glands and the Eye G LoCascio, Ann di ottal e dm 
ocul 65:801 (Nov) 1937 

This paper is a resume of the author s report at the Fifteenth 
Ophthalmological Congress The author reviews the clinical picture of 
cataract in cases of parathyroprival tetany Aside from the cases seen 
after thyroidectomy, of which some 70 have been reported, a number of 
cases of stratified opacities of the lens developing in infancy m associa- 
tion with tetany and low blood calcium and the cases developing in young 
mothers are considered as due to parathyroid deficiency A few cases 
seen in adults not associated with any of the foregoing conditions, but 
with various symptoms of tetany, are probably of similar nature A 
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study of expeiimental parathyi oprival tetany in rabbits made at the 
University of Naples by a group of observeis brought out the following 

facts 

1 Aftei paiathyroidectomy opacities of the lens developed in 60 
per cent of animals 

2 There was no definite i elation bet\\een the appearance of the 
opacities and tetany While in nian)^ animals tetany preceded the opaci- 
ties of the lens, in others this ordei was reversed, while in still others 
opacities of the lens developed \\ ithout any signs of tetany being 
observed 

3 The fill St opacities weie seen fiom ten days to four weeks aftei 
operation In only 3 animals did the lenses become completely opaque 

4 Chemical study of the blood and aqueous of the animals showed 

(a) a slight but definite increase in the pn of serum, aqueous and lens, 

(b) no changes in the chlorides or electiical conductivity, (c) no sig- 
nificant change in the ascorbic acid of the aqueous , (d) no change m the 
respiration (oxygen consumption) of the lens in partial cataiact but a 
marked reduction m complete cataract, (e) no definite changes in 
ascorbic acid oi glutathione in the lens, (f) constant i eduction of the 
glycolysis and eiitiie absence of glycolysis in complete cataract, (p) an 
increase of the ammo nitrogen of the lens, (h) a constant increase in 
the calcium in the lens, the inciease amounting to fourteen times the 
normal in complete cataract, (j) slight displacement of the isoelectric 
point of the lens to the acid side , (; ) an increase of the watei content 
of the lens, (k) no change in the inorganic phosphoius of the vitreous, 
and (1) changes in the capsular epithelium similar to those seen in other 
types of experimental cataract and in senile cataract 

The author believes that the more alkaline reaction of aqueous and 
lens, by increasing inhibition of water, the decrease in calcium in the 
aqueous, by making the lens capsule more permeable, and the increase 
in calcium in the lens, by favoring precipitation of the lens pioteins, are 
the most mipoitant chemical changes lesponsible for the opacities of 
the lens 

^ S R Gifford 

Methods of Examination 


The Ophthalmodynamometer and Its Diagnostic A^alue E 
Horniker, Ann di ottal e dm ocul 65:832 (Nov) 1937 

The author employed the ophthalmodynamometeis of Bailliart and 
of Sobanski He found the diastolic pressure of the retinal arteries in a 
senes of noinial persons to be fiom 30 to 35 mm of mercury and to be 
half that of the diastolic brachial pressme 

In a senes of 200 patients at a psychiatric hospital, he found an 
mciease m retinal blood pressure with normal systemic pressure to be 
frequent m those with post-traumatic epilepsy and cephalalgia and 
also m postencephalitic patients In a series of patients with tumor of 
the biam the correlation between retinal blood pressure and ceiebro- 
spinal pressure as determined at lumbar puncture was by no means 
constant, although some parallelism was obsened The relation between 

LTconstanr nitracianial pressure would seem to Te 

S R Gifford 
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Ocular Muscles 

Anatomic and Clinical Study or the Insertion of the Oblique 
Muscles M Smaltino, Ann di ottal e clin ocul 65 585 (Aug ) 
1937 

The author made exact measurements on 13 eyes operated on foi 
letinal detachment and on the eyes of 15 cadavers The anterior extrem- 
ity of the insertion of the superior oblique muscle was usually from 15 
to 17 mm from the limbus It was usually situated on a meridian 
making an angle of from 14 to 20 degrees with the meridian bisecting 
the superior rectus muscle The anterior extremity of the insertion of the 
inferior oblique muscle was m most cases from 15 to 18 mm from 
the limbus and was located along a meridian making an angle of from 
14 to 15 degrees with a line bisecting the external rectus muscle For 
the frequency of various slight vaiiations from these locations, the 
original article must be consulted g Gifford 


Operations 

Plastic Operations on the Lower Lid, with Especial Consid- 
eration TO THE Problem of Carcinoma T Schornstein, Arch 
f Augenh 110: 549, 1937 

The literature on the treatment of carcinoma of the lower lid reveals 
two mam points of view One group believes that operation is indicated 
because of the lecurrences after intensive ladiation and the failure in 
many cases of roentgen lays or radium to stop the spread of the growth 
This group also points out the dangers attendant on roentgen treatment 
of cataract and destructive iiidocyclitis Those who favor radiation 
therapy point to the marked disfiguration caused by surgical removal 
of these growths 

Schornstein believes that surgical removal is on the whole the most 
satisfactory and sets forth in this paper his methods whereby good cos- 
metic results can be secured m the majoiity of cases by carefully planned 
plastic operations In brief, these are as follows 

1 The tumor is removed by a wedge-shaped incision, the base 
corresponding to the site of the tumoi on the lowei hd and the apex 
extending down onto the cheek 

2 The conjunctiva is freed from the margin of the lid from a point 
at the middle of the upper Iid, extending out to the temporal canthus 
and down to within 2 mm of the temporal side of the growth on tlie 
lower hd 

3 A curved incision is now made from the outer canthus up to the 
level of the brow and outward over the temple, curving down in front 
of the ear to about the level of the tragus 

4 The wedge-shaped piece of skin, including the tumor, is removed, 
and the whole temporal flap is swung down into position, where it can 
be stitched into place, fllling the defect left by the removal of the wed^e- 
shaped piece By undermining above, the temporal defect can be closed 

Pictures of 3 patients so treated are presented 


F H Adler 
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Orbit, Eyeball and Accessory Sinuses 

Smooth Muscle of the Periorbita and the Mechanism of 

Exophthalmos C E Brunton, Brit J Ophth 22:257 (May) 

1938 

Biunton reviews the work of anatomists in reference to “Muller’s 
orbital muscle” and gives a translation in full of Muller’s article pub- 
lished in 1858 The following summary is presented 

“(1) The whole orbital region was removed m one piece from the 
heads of cats and dogs After fixation, decalcification and celloidm 
embedding, sections were stained by different methods 

“(2) Sections at various planes show how smooth muscle and 
elastic tissue joint with collagenous fibres to form the periorbital mem- 
brane known as Muller’s orbital membrane or muscle This is a funnel- 
shaped structure, having its apex round the optic foramen and attached 
in front to the orbital margin In planes behind the eyeball it contains 
much smooth muscle Its conti action increases pressure behind the 
globe and forces the globe forward Its relations to the investing fascia 
of the extrinsic muscles of the eye and to the secreting glands of the 
orbital region are considered 

“(3) Muller’s orbital muscle in the lower animals is the final 
mechanism in them for proptosis Muller’s orbital muscle in man cannot 
by Itself produce proptosis 

“(4) Photomicrographs show smooth muscle behind the eyeball m 
the upper and outer periorbita of human subjects, whether normal or 
suffering from Graves' disease This muscle may be the functional 
analogue of the periorbital membiane of the lower animals and be a 
mechanism for the production of exophthalmos in man 

“(5) The nomenclature of the smooth muscle in diffeient situations 
is discussed ” 

Brunton believes that if Muller’s alternative name of “orbital mem- 
brane” were leserved for the structuie in the lower animals and the 
name “orbital muscle” for the muscle in the region of the inferior 
orbital fissure m man, a distinction in the function of the two would 
be suggested 

Numeious illustiations accompany the aiticle ^ 

W Zentmayer. 


T 


The Pupil 

Tonic Pupil and Its Relationship to Adie’s Syndrome 

Alajouanine and Pierre-V Morax, Ann d’ocul 175* 205 
(March) 1938 

Since the publication by Adie in 1931 and 1932 on the syndrome 
which now beais his name and which associates certain pupillary dis- 
turbances with t^dmous areflexia, numerous reports of a similar mture 
hare appeared The authors consider many of the reported disturbances 
atypical and not to be included in this group 

Adic's s}ndrome, when complete, is recognized by ('ll certain 
pupillary d.stmbances, usually unilateral, consisting of, to use the 
authors expression the tome pupil, the features of which are sum! 



670 


ARCHIVES OF OPHTHALMOLOGY 


manzed as apparent absence of photomotor reflex and a special slowness 
of the synkinetic contraction m convergence and also of the dilatation 
which follows, (2) absence of some or even all tendinous leflexes of 
the extiemities, (3) various sympathetic disturbances, and (4) an 
unknown etiology 

A historical review is given, showing that befoie Adie’s description 

in 1932, the tonic pupil was already well known, being first described 

by Piltz in 1900 Then follows a clinical study of the condition based 

on 8 personal cases and 92 reported in the literatuie The study is 

divided into (1) onset, and (2) details of the syndrome Seventy-five 

per cent of the cases occuried in females, and 85 per cent of the patients 

were young The different types of pupillary disturbances, the ocular 

disturbances outside the ins and the neurologic and geneial symptoms 

are described The article is to be continued o tt -^r rr 

S H McKee 


Physiologic Optics 

Optical Decentration of the Eye A I Dashevskiy and D G 
Bushmich, Am J Ophth 21 125 (Feb ) 1938 

This article does not lend itself to abstracting The authors present 
the following conclusions 

‘T The angle kappa does not he precisely in the hoiizontal plane 
“2 The angle of the plane’s incline of the angle kappa to the 
horizontal does not exceed 25 degrees 

“3 The measurement of the angle kappa by our method of a double 
localization of the light leflex appears to be the most precise of all 
proposed methods 

“4 In most cases the visual line passes thiough the cornea inwards 

and upwards from the coineal center 

“5 The slight degree of erior in our method peimits its application 

for clinical practice and theoretical use and appeals to be the smallest 

as regards the other methods” „ -n 

W S Reese 


Constitution of the Refracted Light Beam in the Accommodated 
Eye P Vito, Ann di ottal e chn ocul 65. 525 (July) 1937 

This article is difficult to abstract The authoi believes that displace- 
ment of the pupil to the nasal side during accommodation aids in neutral- 
izing the usual horizontal asymmetry of the eye, bringing about increased 
symmetr> of the resulting image ^ Gifford 


Physiology 

Behavior of the Intraocular Pressure in Acute Intraocular 
Vascular Reactions F Poos, Arch f Augenh 110 499, 1937 

Subconjunctival injections of various drugs were given to a senes 
of rabbits, and the intraocular pressure was measured by a tonometer 
over a period of twehe hours When sympathomimetic drugs were 
injected such as epinephrine h^^drochloride, there was a slight transitory 
fall in the intraocular pressure, which was soon followed by a rapid 
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and more marked rise After tins, during the twehe houis there 
occurred a senes of rises and falls in pressure of diminishing extent, 
until the pressure giadually returned to the normal level 

Subconjunctival injections of paias 5 ’^mpathetic drugs pioduced the 
same picture, with the exception that in place of the preliminary fall 
in pressure there occuiied a slight rise Injections of eth 3 dmorphine 
hydrochloride or salt solution (2 5 per cent) gave the same results 
Poos draws the conclusion that the effect on the intraocular blood 
vessels of all of the drugs is not a pharmacologic but a toxic one and 
that the vessels leact the same way to all toxins regardless of their 
specific pharmacologic effect The result is the same type of pressure 
change in the eye 

The rhythmic changes in pressure aie due to a direct vasodilator 
action on the arterioles and capillaries This results in an outpouring 
of a protem-rich aqueous and an increase in the intraocular pressure 
The dilatation of the veins causes a marked venous stasis, which in 
itself effects a further use in the hydrostatic blood pressure within 
the eye and thereby increases the already elevated intiaocular pressure 
B} this time, howevei, the change in the composition of the blood 
produces a local reactne effect on the capillaries, as a result of which 
they start contracting This leads to a fall in pressure, and if the 
effect of this counterbalancing action were of constant duration and 
of equal intensity, the intiaocular pressure would return gradually to 
normal This does not occur, however, according to the author, and 
the lesult is a series of more or less rhythmic rises and falls, as one 
activity overcomes the othei 

By artificially lowering the hydrostatic blood pressure befoie giving 
the subconjunctival injections, or by removing the influence of the 
vasoconstrictor fibeis to the capillaries by extirpation of the superior 
cervical ganglion, Poos nas able to avoid these rhythmic changes in 
piessure and thus to prove their dependence on the vascular system 
within the eye 

F H Adler 


Refraction and Accommodation 

Visual Defects in 11,021 School Children of Milan M Pagani, 
Ann di ottal e dm ocul 65: 812 (Nov ) 1937 

Of a large number of school children examined, 12 5 per cent had 
visual defects H}peropia was found in 3,605, astigmatism in 2,868, 
myopia m 2,451, anisometiopia in 803 and amblyopia m 659 Stra- 
bismus was seen m 909, which is approximately 0 10 per cent of the 
student bod) duiing the period of twehe years, or 8 per cent of the 
number with visual defects 

S R Gifford 


Fvmilial Htpermetropia of High Degree Consideration of 

Ametropia G Cavallacci, Arch di 
ottal 44: 1/8 (Ma}-June) 1937 


Thiee siblings of consanguineous parents showed a high degree of 
luperme ropia After careful consideration of his oun cases and 5Lse 
described in the hteiature, Ca^allacc^ concludes that an eye showing a 
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high degiee of hypeimetropia does not present a true anomaly but 
manifests, in exaggerated foini, the charactei istics of the eye with 
the usual degiees of hypermetropia This makes the problem of etiology 
one and the same 

Examination of the cranial measuiements in the authoi’s cases and 
in the cases of usual axial ametropia revealed a frequent association 
between brachycephaly and hypermetropia and between dohchocephaly 
and myopia Cavallacci feels that this is an expression of an embryonal 
condition common to both the head and the eye , i e , the cephalic 
anlage possesses morphologic characteristics that are congenitally fixed 
and in later development are transmitted either to the head itself or to 
the optic vesicle 

These congenital morphologic factors are probably hereditary in 
accoi dance with the frequent hereditary and familial character of the 
various ametropias In conclusion, Cavallacci expresses the opinion 
that the aspect of consanguinity strengthened the hereditar}' factor of 
hypermetropia which was present in the family, resulting in the exag- 
gerated expression of hypermetropia observed in his cases 

Included in the article is a statistical table showing the refractive 
errors found at the Royal Eye Clinic of Pisa from 1916 to 1936 and 
demonstrating the rarity of the condition desciibed in addition to the 


frequency of other ametropias 


F P Guida 


Retina and Optic Nerve 

The Chiasmal Syndrome and Retrobulbar Neuritis in Preg- 
nancy A Hagedoorn, Am J Ophth 20.690 (July) 1937 

Hagedooin reports the case of a pregnant woman m whom retro- 
bulbar neuritis developed, which improved rapidly after delivery She 
again became pregnant, and visual disturbances developed, a diagnosis 
of suprasellar tumor was made A large suprasellar meningioma was 
found, but the patient died a few hours after operation Hagedoorn 
concludes 

“In pregnant women, perfectly healthy m other respects, may occur 
a gradually progressive failure of vision and temporal hemianopsia, 
usually affecting only one side m the beginning, but becoming binocular 
m the course of the pregnancy (In my case the first evident symptom 
was a unilateral cential scotoma ) At that time, generally, the seventh 
month of pregnancy has been reached Optic pallor or atrophy may 
follow The condition generally returns earlier and more seriously m a 
following pregnancy and may lead to invalidity 

“Nearly always the symptoms disappeared more or less completely 
after delivery, amehoiation beginning even in the first days after 
delivery 

“If the sella is normal this clinical picture may be caused by the 
affections listed by Cushing, of which suprasellar meningioma is the 
most frequent and important, the symptoms of which become mani- 
fest only by the physiological hypertrophy of the hypophysis during 
pregnancy 

“In addition to the possibilities stated by Cushing, the possibility 
of retrobulbar neuritis in pregnant women must be considered, which 
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disease is stated to occm in piegnancy In the futuie, m cases 

of (retrobulbai) neuiitis m a healthy piegnant woman special attention 

should be given to the visual fields 

“In cases with bitempoial hemianopsia, if vision m the better eye 
diminishes to 1/3 to 1/2, piegnancy should be teimmated If aboition 
is refused, one may wait till vision m the better eye is 1/10 If a living 
child is not possible at that lime I believe tieatment by the neuiosuigeon 
IS indicated 

“A following piegnanc}'' should be avoided ” W S Reese 

Juvenile Form of Familial Amaurotic Idiocy V Paternostro, 
Ann di ottal e chn ocul 65: 561 (Aug ) 1937 

Only 9 cases of familial amaurotic idiocy weie found reported m 
the Italian hteiature The authoi repoits a tenth case, with a leview 
of the literatuie His patient was a boy of 7, of Italian parents The 
family history was unimportant, although the healthy sister was only 4 
yeais of age The child developed normally, both mentally and phys- 
ically to the age of 5 years, when visual disturbances were noted, 
especially in biight daylight, vision was better in twilight About a 
yeai later convulsions began, accompanied by signs of mental deteriora- 
tion By this time vision was reduced to perception of light When 
the child was first seen by the authoi she was unable to walk or to 
speak except for the lepetition of woids Both neives weie white and 
then aiteiies threadlike, and some blanches were appaiently occluded 
Light punctate deposits were piesent all over both fundi, including the 
niaculai aieas No peiception of light was present m either eye The 
histoiy of visual loss affecting fiist the cential and later the peripheral 
portions of the fields, as indicated by better vision at night m the early 
stage of the disease, and the fundus picture of “retinitis pigmentosa 
without pigment” were consideied by Stargaidt as typical of the juvenile 
foim of amaurotic idiocy as distinct from the pictuie seen in the 
infantile foim 

S R Gifford 


]\IuLTiPLE Circumscribed Retinal Detachment J L Pavia and 
R A Tartari, Aich de oftal de Buenos Aiies 12:436 (Tulv) 
1937 ^ 

A case of multiple ciicumsciibed retinal detachment following trau- 
matism is repoited In the temporal portion of the retina there was a 
paiapapillary cyst with a diametei of 3 papillaiy diameters and a height 
of 8 diameters, a second cyst, of 7 papillaiy diameters and 3 papillary 
diameters fiom the other cjst, extended to the ora serrata In the 
nasal half of the letina theie nere signs of an old rupture and loss of 
lianspaiency of the lower half of the retina 

C E Finlay 


Calcium Deposits in the Neighborhood or the Chiasm in Dis- 

The author found deposits of calcium in the neighboihood of the 
cliiastn in 2/ of 40 patients oier 50 jears of age Roentgenographic 
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examination showed calcification of the carotid artery in 5 of the 27 
patients Only 1 of these patients presented the typical symptom com- 
plex of pseudoglaucoma, whereas one fifth of them with true glaucoma 
showed similar changes 

It seems doubtful whether the deposits of calcium in the carotid 
artery have any direct bearing on the causation of the diseases of the 
optic nerve So far no direct pi oof of this has been offeied, and 
Glees’ findings do not support such a contention ^ Adler 


Pathologic Anatomy of Disciform Degeneration or the Macula 
R Braun, Arch f Augenh 110: 534, 1937 

The eye of a 67 year old man was enucleated because of a mass 
between the disk and the macula which was suspected of being a 
melanotic saicoma The mass was elevated about 5 D , but there was 
no detachment of the retina There were no hemorrhages, and the mass 
was dark in color Physical examination of the patient revealed nothing 
abnormal for a man of his age The following year the patient returned 
with a beginning senile maculai degeneration in the opposite eye 
(Braun’s description of the ophthalmoscopic appearance of the eye 
which was enucleated and of the fellow eye with the macular degeneia- 
tion IS certainly not typical of the cases in the literature reported as the 
Junius and Kuhnt type of disciform macular degeneration ) 

Braun diagnosed the condition in the enucleated eye as a disciform 
macular degeneration Pathologic examination of this eye showed no 
trace of neoplasm, but a large retroretinal hemorrhage and a diffuse 
growth of connective tissue The latter lay partly between the retina 
and the pigment epithelium and partly between pigment epithelium and 
the choroid The elastic lamina showed a circumscribed perforation 
through which the connectve tissue seemed to come from the 
choriocapillaris 

From this the author concludes that disciform degeneration can 

arise from the choroid ^ . 

F H Adler 

Temporary Artificial Indentation of the Sclera in Operations 
FOR Detachment of the Retina A Jess, Klin Monatsbl f 
Augenh 99: 318 (Sept ) 1937 

Applanation of the retina is induced by puncture prior to electro- 
coagulation for detachment of the retina, or following it, in cases in 
which an insufficiant quantity of subretmal fluid escapes Collapse of the 
eyeball may render attachment of the retina onto the choroid more 
difficult under these circumstances Jess obtained favorable results by 
aitificial indentation of the sclera over the area of coagulation by a 
tampon of adequate size introduced into Tenon’s space The conjunctiva 
is closed by sutures over the tampon, which is attached to a thread and 
left in place up to two weeks It is removed after anesthetization of the 
conjunctiva and retrobulbar injection of procaine hydrochloride by 
reopening the conjunctiva as soon as intraocular tension and the shape 
of the globe have become normal This method proved seiviceable 
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HI several cases in which the piognosis was unfavoiable Injection 
of the patient’s own blood into Tenon’s space after the operation, 
as done by Anuga, may probably act m a similai manner as the 
artificial indentation , however, this method was de\ ised by Arruga for 
the purpose of immobilizing the entire globe y Stoll 


Trachoma 

Allergic Reaction of Trachoma I A Danilewsky and P G 
Kaminsky, Ann d’ocul 175:245 (March) 1938 

It IS natmal to expect that a chronic infectious disease like tiachoma 
might set up different changes in the body Straub pointed out the 
differences in sensitiveness to tiachoma in infants and in adults Of 
the Russian wiiteis, Warchawsky drew attention to the fact that a 
lelative immunity to tiachoma develops little by little with age and to 
the importance of this immunity Ostrounow doubts that there is a 
development of any such immunity in adults He draws attention to 
the great susceptibility of infants to trachoma and to the fact that 
the condition develops in children with great intensity and reacts pooily 
to treatment Besides clinical obseivations, leseaich has been made 
on the paiticular qualities of blood and serum of tiachomatous patients, 
even after they have developed immunity Many investigators have 
tried these tests with the aid of vaccine, and the majority conclude 
that the reaction has no diagnostic significance and is not specific The 
lesults obtained were quite diveigent 

Unfoitunately the viius of trachoma and its allergic pioperties being 
still unknown, the authors employed the technic appioved in the clinic 
of Glaubeisohn The preparation of the antigen is given in detail, 
and the reactions obtained in trachomatous and contiol patients aie 
shown b) three charts A bibliography accompanies the article 

S H McKee 


Treatment or Trachoma by Local Autoserotherapy H Tour- 
dan, Ann d’ocul 175:254 (March) 1938 

Tiachoma is one of the ocular diseases foi which a great many 
therapeutic aids, both physical and medicinal, have been tried, with 
nioie oi less indifferent results Also, certain of these tieatments are 
exceedingly painful On this account Jourdan has thought it of interest 
to publish the lesults obtained by the use of local autoserotherapy 
The technic foi the preparation of the serum is simple It consists 
in the lemoval of a certain quantity of blood by aseptic venous punc- 
ture, after centiifugation and fractional sterilization, it is put m 
sealed ampules The serum is then ready to be injected into the tarsal 
conjunctiva The authoi usually injects 0 5 cm (rarely more) aftei 
the use of an analgesic either once or twice a Yeek The in/ections 
aie well taken, sometimes slight pain is complained of, and sometimes 
a slight swelling occuis, which never lasts for more than two or three 
days In all cases there has been a rapid diminution in symptoms and 
nnplo^ement in the conjunctival and coineal irritation Pannus has 
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rapidly disappeared, and photophobia and tearing have improved con- 
siderably Jourdan has also noted a more or less rapid diminution 
m the gianulations themselves, though he has observed few patients 
long enough to judge of the persistence of the cure 

Eight cases are lepoited by the author, and the progress of the 
difterent patients is described A bibliography accompanies the article 

S H McKee 

Pyrexia and Trachoma Delanoe and J Sedan, Rev internat du 
trachome 15.1 (Jan) 1938 

The authois have noted in many instances the favoiable effect of 
an intei current febrile disease on the corneal complications of trachoma, 
the conjunctival status remaining, however, uninfluenced Three cases 
are cited in detail In a lecent thesis Carlotti demonstrated that 
artificially produced fevei has a similar favorable action 

J E Lebensohn 


Tumors 

Melanoblastoma of the Lacrimal Caruncle Report of a Case 
AND Review of the Literature J O Wetzel, Am J Ophth 
20- 675 (July) 1937 

Wetzel discusses the lacrimal caruncle especially from the standpoint 
of melanotic tumors and their origin from pigmented nevi The 
following summary is given 

“The case of melanoblastoma of the laciimal caruncle here reported 
occurred in a 76-year-old man A brown stain at the inner angle of 
the eye had been noticed nearly eight years before, a few months after 
a burn to the eye It remained stationary for nearly five years, then 
began to grow as a tumor On examination, the tumor was brownish 
black in color, pedunculated, and tbe distal portion was the size of a 
grape The palpebral and ocular conjunctivae were invaded by the 
tumor, and the sclera was infiltrated by pigment The globe was 
removed Histologic examination showed pol) morphous-celled melano- 
blastoma of a highly malignant type A small dermoidal inclusion was 
present beneath the conjunctiva Twenty-nine cases of pigmented 
tumor of the laciimal caruncle were found in the literature An abstract 
of each case is presented ” W S Reese 


Differences in the Manner of Perforation or the Sclera 
Caused by Primary Melanosarcoma and Metastatic Car- 
cinoma OF THE Uveal Tract J Brendel, Arch f Augenh 
no. 559, 1937 

Histologic sections show that metastatic carcinoma of the uveal 
tract usually perforates the sclera by following the course of the ciliary 
nerves, whereas primary sarcoma usually perforates by following the 
course of the blood vessels p p- ^p^ER 
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Sarcoma of the Optic Papilla Report of a Case S Prevec, 
Kim Monatsbl f Augenh 99: 513 (Oct ) 1937. 

Prevec leports a case of saicoina m the optic disk in a man aged 
38 who experienced no ocular difficulties until about two years prior 
to observation Vision failed more rapidly during the six weeks preced- 
ing examination A horizontal, oval, mushroom-shaped tumor lose 
out of the optic disk of the right eye into the vitreous chambei The 
tumor resembled an enlargement of the optic disk, presented the 
somewhat indistinct lamification of the cential vessels and was grayish 
led The retina was slightly detached below the tumor, so that the 
transition of the vessels was gradual, while their couise could not 
be followed fiom the uppei ciicumference of the tumor into the retina 
Histologic examination showed that the tumor arose from the lowei 
poition of the optic disk The tumor consisted of two portions a 
small flat portion, lepiesentmg the primary mass which spiang from 
the choroidal tissues adjoining the disk, and a larger prominent portion, 
which involved the lowei portion of the optic disk The upper poition 
of the disk was free from the tumor masses, which, however, surrounded 
It beneath the letina For reasons discussed, Pievec thinks that the 
laiger portion of the tumor m the optic disk was secondary and that 
the small choioidal portion was pnmaiy A similar case was reported 
by Ciiincone, but the condition was consideied by him to be a primary 
neoplasm of the optic disk Stoll 


Uvea 

Blood Transfusion IN Uveitis L V Pritzker, Vestnik oftal 11: 
695, 1937 

Piitzkei employed the tiansfusion of blood m 10 cases of severe 
seious plastic uveitis in which ordinary therapeutic measures proved 
mefitectual In 2 cases of long standing with loss of vision due to 
oiganized exudates in the vitieous no positive results were obtained 
One of these was a case of tiaumatic iiidocyclitis of one and a half 
yeais’ standing, the second was a case of serous uveitis with secondary 
glaucoma In 8 cases (5 of piesumably tubeiculous origin) m which 
some vision was piesent the effect of the tiansfusion was noticeable in 
thiee 01 foul days, the vitieous was clearing lapidly, the precipitates 
were melting away, and there was a corresponding increase of the 
Msual acuit}, m some cases from ability to count fingeis to 0 2 and 0 4 

Pntzkei behcAes that the transfusion of blood stimulates the defen- 
sive powei of the oiganism The phagocytic activity of the leukocjTes 
mci eases, the opsonin quality of the blood seium is improved, and a 
large numbei of antibodies appear ’ 

Detailed histones of the patients and a review of the literature are 
gn en 

The conclusions aie as follo^^s 

1 The transfusion of blood m cases of uveitis due to various factors 
n an actue nonspecific remedy 
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2 It IS indicated in cases in which no other treatment is effective oi 
in cases in which the cause is unknown 

3 In cases of neglected uveitis m which there is no vision because 
of changes in the vitreous, the transfusion was ineffective 

O SitchevSka 


Vision 


OF Depth ^ N C Shen 
de biol 124: 1173, 1937 


and 


Does Time Influence Perception 
E Geblewicz, Coinpt rend Soc 

Reduction of the illumination peiiod to as little as 4 milliseconds had 

no appreciable influence on the stereoscopic perception of depth The 

apparatus used consisted essentially of a stereoscope, and Pulfrich’s 

figures for the determination of stereoscopic acuity traced on plates of 

superimposed giound glass, transilluminated by a light controlled by a 

shutter t t- t 

J E Lebensohn 


A New Apparatus for Recording Depth Perception G Cola- 
jANNi, Ann di ottal e elm ocul 65. 684 (Sept ) 1937 

The author describes his modification of the Howard apparatus bj 
which both ends of the rods are covered in a relatively small box The 
observer, placed at from 6 to 10 meters, moves the two lateral rods to 
the desired position by an electrically controlled arrangement Constant 
illumination is piovided by bulbs placed inside the box 

S R GirroRD 


New Test Chart to Determine the Visual Acuity M C 
CoLENBRANDER, Klin Monatsbl f Augenh 99 213 (Aug ) 1937 

Colenbrander devised a new test chart for the determination of the 
visual acuity The scientific and practical reasons for selecting the 
arrangement and types of the chart are given Bierens de Haan and 
Otto Roelofs found that the visible, separable and legible mmimums 
of distinguishing objects depend equally on the quantity of illumination 
and that the decrease of vision m pathologic conditions registers analo- 
gous in each of these three mmimums Colenbrander, therefore, chose 
the visible minimum His object is the picture of a schematic clock, 
consisting of a small black ring with a black disk m its center and a 
black triangle outside the ring The triangle and disk are connected 
by a line, quasi the hand of the clock The location of the triangle is 
the detail which determines the perceptibility The connecting line, 
or hand of the clock, is too thin to interfere Clocks of this description 
are arranged in a spiral on a round chart, the largest outside and the 
smallest at the central termination of the spiral Twelve objects are 
arranged in each turn of the spiral The author explains why this new 
chart fulfils all requirements The clock is superior to various letters, 
some of which are easier recognized than others, the axis of the astig- 
matism has no influence on the visibility of the objects , the objects, i e , 
the triangles, are arranged in twelve positions along straight and oblique 
meridians , the spacing is identical with that used on charts with letters 
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or numbers , the chart excels m simplicity, but the naming of the objects 
may be more difficult than that of letters, yet less difficult than the nam- 
ing of rings and hooks. The vision can be measured at distances of 4, 5 
and 6 4 meters, and other distances may be calculated by means of tables 
printed on the chart Memorizing is rendered impossible, as the chart 
be lotated 


can 


K L Stoll 


Therapeutics 

SiioiiT Wave Therapy in Ophthalmology M Klein and G Ban- 

YAi, Ann di ottal e clin ocui. 65: 705 (Sept ) 1937 

After some animal experimentation, the authors concluded that 
freedom from burns could be assured by depending on the patient’s 
sense of heat never surpassing the current which gave a pleasant sensa- 
tion of heat In the treatment of acute inflammation the dose was 
kept low enough to avoid any sensation of heat, and the duration of 
tieatmeiits was from four to eight minutes The duration of the treat- 
ment for chronic conditions was fiom five to fifteen minutes Schlie- 
phake’s electrodes, from 4 to 8 cm in diameter, were employed, the 
smallei electrode being placed in the temporal region or from 3 to 5 cm 
m front of the eye, while the larger one was held from 8 to 10 cm 
fiom the skin over the occiput 

One hundred and twenty-one patients were treated, including 18 
with inflammation of the lids, orbit and lacrimal apparatus, 95 with 
inflammation of the anteiior segment, and 8 with choroiditis, retinitis 
and hemoiihages of the retina and vitreous In all cases the treatment 
was well tolerated Subjective symptoms were nearly always improved. 
Dramatic improvement was observed in pyogenic processes of the lids 
and orbit In cases of keratitis, especially of the herpetic type, good 
effects were observed [only after from eight to fifteen treatments 
(S R G )] In cases of retinitis and retinal hemorrhage no harmful 
icsults weie observed, and the hemorrhages seemed to clear somewhat 
moie rapidly as the result of tieatmcnt No case histones are given 

S R GirroRD 



Society Transactions 

Edited by W L Benedict 


NEW YORK ACADEMY OF MEDICINE, SECTION 
OF OPHTHALMOLOGY 

James W White, MD, Chau man 
Apttl 18, 1938 

Rudolf Aebli, M D , Seo etary 

Unilateral Retinitis Pigmentosa Report of Two Cases Dr Sig- 
mund A Agatston 

The occurrence of bona fide cases of unilateral retinitis pigmentosa 
again stirs up the controversy as to the etiology 

In spite of the fact that numeious theories have been promulgated 
regarding the pathogenesis of retinitis pigmentosa, no single author has 
been able to offer an unassailable explanation The abiotrophic theory 
is supported by the occurrence of cerebral involvement in atypical cases 
of tapetoretinal degeneration The suggestion of a traumatic ongin of 
the disease promoted by Wagermann’s experiments does not seem to 
hold when based on statistics, which show that retinitis pigmentosa 
following trauma is practically unknown The angiospastic theory is 
surely unsatisfactory, because it is difficult to conceive the occurrence of 
arteiiolar spasms at an early age and limited to the retinal vessels Also, 
if this were true, retinitis pigmentosa would be a common occurrence m 
cases of essential and malignant hypertension, which it is not Neither 
does It occur in cases of secondary atrophy associated with optic neuritis, 
retrobulbar neuntis or toxic amblyopia Certain it is that in all typical 
cases there is a gradual occlusion So constant is this vascular change 
that without it diagnosis is impossible Moieover, so characteristic is 
the appearance of the disk and vessels that in the absence of malignant 
hypertension the disease may be i ecognized before the periphery or pig- 
ment spots are seen The pigment spots so constantly observed 
in retinitis pigmentosa is also seen m other diseases, such as retinosis, 
choroidosis, choroideiemia, chorioretinitis and topical senile degeneration 
of the peripheral portion of the retina The arterial picture, however, 
belongs to retinitis pigmentosa It is not likely that the retinal vessels 
are narrow because of general atrophy of the retina, of which they are 
not really a part In diffuse chorioretinitis in which practically the 
whole retina is destroyed the retinal arteries are normal 

It seems to me that if one could find an explanation for the gradual 
narrowing of the vessels a workable theory would be found which woul 
be applicable to the solution of the etiology It is known now tha 
narrowing of vessels with fibrotic and hyperplastic changes is cause 
by any form of occlusion Whether that occlusion is produced by an 
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embolus, thrombus, piessuie oi spasm, it makes little difleience And 
so the \essels found in association with retinitis pigmentosa lesemble 
those obseived in cases of malignant h 3 pei tension oi following intia- 
bulbar or letiobulbai neuiitis In othei woids, the changes in the 
vessels aic not secondai}' to gencial atioph} but secondaiy to piessine 
and occlusion 

One can concene the occuiiencc of a topical neuiofibiomatous 
foimation This may be limited to the cential portion of the optic neive 
or may be found elsen here m the nervous system This would explain 
the cases of cerebial involvement and the possible association with oto- 
scleiosis In explanation of this hypeiplasia one might diaw a parallel 
with ^^hat happens in Recklinghausen’s disease Wageimann’s cxpeii- 
ments also need not be disiegarded He showed that cutting off the 
vessels behind the globe in labbits resulted in pigmentaiy degeneration 
Trauma to the eye will not result in pigmentary degeneiation unless the 
retinal vessels aie compressed by scar tissue My own expeiiments on 
rabbits, consisting of the injection of alcohol into the optic nerve trunk, 
gave results similar to those of Wageimann 

It appears that sudden blocking of the letmal arteiy does not lesult 
in pigmentary degeneration, but gradual occlusion occuriing eaily m life 
(retinitis pigmentosa has its onset betw^een the ages of 3 to 8 yeais, 
according to Hormg and others) causes a giadual degeneration of the 
peripheral portion of the retina wnth replacement of neciotic spots by 
proliferating pigment epithelium This happens because the terminal 
small branches become fibrotic and eaily in the disease lose their 
patency 

Shoemaker in his monogiaph reported massne hypeiplasia within 
the optic nerve as a postmortem observation In the pathologic labora- 
tory at the Montefiore Hospital Di Smoleroff and I have been able to 
demonstrate similar changes The occurrence of unilateial retinitis 
pigmentosa, of which there should be no doubt, wdiile it militates against 
other theories does not conflict wuth the theory of intraneural 
hyperplasia 

Dr M N Beigelman, in reporting a case in the Archives (6: 254 
[Aug] 1931), gave a resume of 11 cases of unilateral retinitis pig- 
mentosa reported since 1865 In that year the first case was reported by 
Pedraglia The oldest patient w^as 42 and the youngest 10 

The ages of my patients were 45 and 53 

One of them, a man aged 53, had pooi vision m the right eye foi 
thirty-eight years The fundus showed retinitis pigmentosa wuth atrophy 
of the optic nerve and narrow blood vessels The other, a woman aged 
45, had failing vision m the left eye which began at the age of 14 There 
were a posterior cortical cataract, a typical picture of retinitis pigmentosa 
wnth sclerosis of the choroidal vessels, thin retinal arteiies and palloi of 
the disks 

CoLOBOMA OF THE OpTIC NerVE AND OF THE MacULA A MICROSCOPIC 
Structure Study Dr David Wexler and Dr Murray Last 

This article will be published in a later issue of the Archives 
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Malignant Neoplasm of the Eyelid Report of Two Cases 
Dr Maynard C Wheeler 

A man of 68 complained of a lump m Ins left lower lid of two 
months’ duration A firm mass occupying practically the entire lid was 
deforming the tarsus, the skin was not involved The tuinoi was 
lemoved A histologic diagnosis of lymphosarcoma was made One 
loentgen treatment was given The patient was free from lecuiience 
six months after excision 

A girl of 19 complained of a lump in her right lower lid which began 
like a sty three yeais previously Later it was curetted Gradually it 
increased in size The temporal two thirds of the lid was occupied by 
a firm mass involving both the skin and the tarsus Biopsy showed 
carcinoma The lid and tumoi were excised The histologic diagnosis 
was carcinoma of the meibomian gland Twm years later theie w^as no 
evidence of recurrence or metastasis 

Yon Hippel’s Disease Report of a Case Dr Benjamin C 
Rosenthal 

A man 29 years of age wnth a past histoiy of meningeal involvement 
came to the New York Eye and Eai Infirmary because of bluiring of 
Msion m his left eye His left fundus showed the typical picture ot 
ron Hippel’s disease (angiomatosis retinae) Examinations of the 
visual field of the diseased eye showed an irregular positive central 
scotoma There was a slight enlaigement of the bhndspot There weie 
no hemianopic or quadrantic defects of the visual field in either eye 
There was a slight concentric contraction of the penpheral field in the 
left eye Medical, neurologic and laboratory tests gave negative lesults 
The father of this patient died at the age of 46 years with s 5 miptoins 
of an intracranial condition Autopsy was performed, and the patho- 
logic diagnosis was Lindau’s disease 

These cases demonstrate the familial nature of the diseases of von 
Hippel and Lmdau Angiomatosis retinae is but a part, oi an early 
manifestation, of a more wndespiead pathologic syndrome, namely, 
Lindau’s disease 

Operations for Orbital Fillings Dr John Wheeler 
This article will be published in a later issue of the Archives 


James W White, MD, Chmnnan 
May 16. 1938 

Rudolf Aebli, MD, Secretary 

Intraocular Tension in Sarcoma of the Choroid and Ciliary 
Body Dr John H Dunnington 

This article appeared in the September issue of the Archives, 
page 359 
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OcuL\R Hypertelorism Report of a Case Dr Webb W Weeks 
(read by Di Benjamin Jaffe) 

The following case is leported because of the lant} of the condi- 
tion Up to 1935 only 24 such cases had been lepoited 

Hyperteloiism is a developmental defect of the lessei wings of the 
sphenoid bone, they ossify eaily in intiauteiine life and grow exces- 
sively This causes the typical widely separated eyes Mental retarda- 
tion may occur H}peitelonsm also occuis as a familial inherited 
anomaly 

A man aged 43 complained of sensations of foieigii bodies in each 
e)e A diagnosis of maiginal blephaiitis and presbyopia was made, 
and he was given glasses foi reading Vision for distance was 20/15 
m each eye without coriection The patient was seen several times 
later the same year and treated foi conjunctivitis and blepharitis 
He did not come to the dime again until Maich 1938, when he 
appeared complaining of foieigii bodies m each e}e Nothing unusual 
was noted except the peculiarly widely sepaiated orbits The patient 
volunteered the information that he had ruclimentai) clavicles He 
was sent to the loentgenographic depaitment for a stud}’ of congenital 
bony anomalies, with the provisional diagnosis of hypertelorism m 
mind The diagnosis was verified by the roentgen examination 

The roentgen leport follows There was an increase in the tians- 
verse diameter of the skull, resulting in a bi achycephalic type The 
metopic suture was patent The interorbital and intei pupillary dis- 
tances were increased The findings indicated hypertelorism The 
lower third molars were impacted, and the uppei thud molais were 
impacted and unerupted The clavicles were rudimentai \ 

DISCUSSION 

Dr Ralph F Llo\d Did this patient have any malformations of 
the fingers or toes^ 

Dr Benjamin Jaeee No, there weie just the ludimentaiy 
clavicles, and the molai teeth were unerupted 

An Anomalous Retinal Vein Dr A L Kornzweig 

A gill aged 18 came to the Mount Sinai Hospital to have her eyes 
letested for glasses During the routine examination of the fundus 
of the right eye it was noted that a branch of the inferior temporal 
vein passed upward toward the macula and split the f o\ eal reflex into 
two parts, one above and one below the vein Angioscotometry showed 
a scotoma above the central point of fixation, proving that the true 
fovea is above the vein 


Precancerous Melanosis or the Lids and Conjunctiva 
Algernon B Reese 


Dr 


1 ^ u noticed a spot of pigment on the left 

lower lid about the size of a pinpoint fifteen years before the present 
examination Ten years before he estimated that the spot had 
increased only to about 2 mm m size Five years before, when he 



684 


ARCHIVES OF OPHTHALMOLOGY 


was seen foi the fiist time at the Memorial Hospital, there was pig- 
mentation of the skin of the lower lid over an area 25 mm long and 
6 mm wide, including the margin of the lid, and for a short distance 
on to the adjacent conjunctiva at the external canthus There was no 
elevation oi induiation of the skin, which, except for the pigmentation, 
appeared to be entirely noimal In eight months the lesion had spread 
along the maigin of the upper hd for 7 mm from the external canthus 
In two months some pigment appeared in the lower palpebral con- 
junctiva near the fornix In six months more the pigmentation had 
extended along the entire extent of the lower hd and for 10 mm along 
the margin of the upper Iid adjacent to the external canthus 

A section of the involved skin was removed at the Beth-El Hos- 
pital in 1932 This section has been studied by Dr Ewing and Dr 
Stewart of the Memorial Hospital, who teimed the giowth a “melan- 
osis ” 

A diagnosis was made of precancerous melanosis of the skin and 
conjunctiva, which was beginning, after fifteen years, to show malig- 
nant tendencies 

Disappearance of the Iris After Prolonged Hyphemia Dr 
Guernsey Frey 

The case reported here is of considerable clinical interest A 6 
year old boy was seen at the Manhattan Eye, Ear and Throat Hospital 
on Dec 18, 1936, shortly after having injured the left eye with scissors 
A perforation of the lower hd and a large subconjunctival hemorrhage 
were noted, with a normal fundus The boy returned on April 6, 
1937, having had scarlet fever three weeks previously, the left eye 
had been sore, and vision had been impaired for twenty-four hours 
Dr Hulka made a diagnosis of abscess m the vitreous, probably meta- 
static 

On April 6 the child appeared at the outpatient department of the 
Queens General Hospital with the anterior chamber of the left eye 
filled with blood The tension was low He was admitted to the hos- 
pital No cause was found for the hyphemia, which persisted for three 
months During this time various coagulants were administered, includ- 
ing two courses of moccasin venom, but the blood did not absorb 
until a transfusion was performed During most of this time the blood 
occupied the greater part of the anterior chamber, only a small amount 
of blue ins being exposed When the blood had finally absorbed, 
the iris appeared to be entirely absent except for the portion which had 
previously been observed above the hyphemia There was a yellow 
pupillary reflex from an exudate in the vitreous, and there was no 
perception of light The eye gradually became phthisic and was enu- 
cleated in the fall 

The pathologic examination revealed that whereas the iris below 
appeared to be completely absorbed, it was in fact atrophic and retracte , 
with ectropion of the pigment layer There were also evident an o 
healed penetrating wound of the globe and endophthalmitis 
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Congenital Fistula or the Lacrijial Gland Dr Guernsey Frey 

A 7 year old boy had a small orifice in the skin about 5 mm tem- 
poral to and 1 mm above the external commissuie of the eyelids of 
the light eye, fiom which tears had discharged since biith He was 
admitted to Dr Fletcher’s clinic at the Manhattan Eye, Eai and 1 hroat 
Hospital as a new patient on Maich 19, 1938 On March 31 photo- 
graphs were taken, the tract was injected with iodized poppy-seed oil 
40 per cent, and roentgenograms weie made A communication of the 
fistulous tract with the convoluted tubules of the lacrimal gland was 
demonstrated After injection of the iodized oil the teaimg from the 
fistula ceased for a week, but then lecuned 

Congenital fistula of the lacrimal gland is an extraordinarily laie 
condition In the last tuenty yeais but 3 casds have been mentioned 
in the hteiature T Schornstein repoited a case in the Ai chives fiii 
Angenhetlknnde (109:86-102, 1935) in which the fistulous opening 
appeared on the upper hd near the outer commissure and was sur- 
rounded by four cilia A Cange and H Duboucher in the March 1931 
issue of the Ai chives d'ophtahnologie (page 161-186) repoited a case 
m which the tract was dissected out They called attention to the fact 
that congenital cysts of the lacrimal gland may subsequently be con- 
verted into fistulas by trauma, operation or spontaneous rupture The 
third case, reported by M E Alvaro and A Sampaio Dona in the 
Revista ofo-iieuro-oftalmoldgica y de ciiiigia muiologica sud-mneiicana 
(12:283-290, 1937), closely resembled the present one In “The 
American Encyclopedia of Ophthalmolog}^” (vol 4, p 2943) refeience 
IS made to cases of fistula of the lacrimal gland reported by Mackenzie, 
Steinheim and Terlimck 

The treatment lecommended by these authors consists m trans- 
plantation of the secretory duct to a position where it will discharge 
into the conjunctival cul-de-sac If this is unsuccessful, the fistulous 
duct and the lacrimal gland, or that portion of it with which the duct 
IS connected, must be excised My intention is to pass a probe into 
the fistulous tract and then cut down on it from the conjunctival sur- 
face to effect a new oiifice into the superior conjunctival cul-de-sac 
At the same time, I shall curet and tie off the present fistulous opening 

Luxation of the Lens in the Anterior Chamber, of Congenital 
Origin, in two Members of a Family, Followed by Secondary 
Glaucoma Extraction of Lenses Dr Martin Cohen 

Case 1 —Miss E. S , aged 26, was first examined in February 1934, 
at which time she had myopia of 10 diopters in each eye With myopic 
correction, vision in each eye was 20/40 A downward subluxation of 
both lenses was recognized at the time Physical examination gave 
negative results 

The patient returned on May 1, 1937, with luxation of the right 
lens in the anterior chamber and secondary glaucoma associated with 
headache, vomiting and severe ocular pain She was admitted to the 
hospital, where a small cataract section above with iridectomy was 
performed and the lens was extracted with the aid of a wire loop The 
resulting visual acuity in this eye was 20/20 with a -j- 9 diopter lens 
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There were some opacities of the vitreous The fundus appeared 
normal 

Vision m the left eye, m which the lens was subluxated, amounted 
to 20/30 — 2 with a -{- 12 dioptei lens, obtained from the aphakic 
pupillary area The fundus, which could be seen through the aphakic 
portion of the pupil, appeared normal 

Case 2 — Miss M S, a sistei of the patient m case 1, was first 

examined m January 1932 at the age of 7 There was a history of 

poor vision for three years, which was not improved with glasses 

The patient had had various diseases of childhood Physical exami- 

nation gave negative results Both lenses were subluxated downward 
The patient was admitted to the hospital, and a needling of the lens 
of the left eye was performed, without any effect She was readmitted 
to the hospital on Sept 10, 1933, with symptoms of acute pain in the 
light eye of two days’ duration The conjunctiva was injected, and 
the intraocular tension was elevated The lens was luxated in the 
anterior chamber A small cataract section above with iridectomy was 
performed, and the lens was extracted with the aid of a wire loop 
The resulting vision in this eye with a + 5 diopter sphere was 20/100 
The fundus showed a myopic conus and slight pallor on the temporal 
portion of the disk 

The patient was reexamined periodically, and on April 2, 1938, 
she was readmitted to the hospital with luxation of the left lens in the 
anterior chamber and secondary glaucoma associated with headache, 
nausea and severe ocular pain A small cataract section was made 
above The section was enlarged with scissors, followed by iridectomy, 
and then the lens was extracted with the aid of a wire loop, resulting 
in a visual acuity of 20/40 with a -f- 15 diopter sphere The fundus 
of this eye appeared normal 

Unilateral Exophthalmos Due to a Sclerosing Sarcoma of 
THE Anterior Cranial Fossa Dr Martin Cohen 

Mrs F B , aged 75, was struck in the left eye by the horn of a 
cow at the age of 6 years The injury healed m one year Following 
the trauma, the vision was markedly reduced There was some vision 
in the involved eye until two and one-half years before the present 
examination Since then, only perception of light has been present 
Following the injury, there was some protrusion of the left eyeball, 
which became more apparent about seven years ago For the past four 
years there has been no apparent change in the exophthalmos Phys- 
ical examination, including the Wassermann test, gave negative 
results 

Recent examination revealed the following facts Vision in the 
right eye, without glasses, equaled 1/200 With glasses, vision was 
corrected to 20/200 The intraocular tension (Schiotz) was 14 mm 
of mercury The pupil reacted to light and in accommodation There 
were present opacities of the vitreous and lens The fundus ^owecl 
a posterior staphyloma, peripapillar choroidal atrophy, an area of pig" 
mentation in the nasal quadrant of the fundus, attenuated arteries and 
slightly engorged veins 
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Vision in the left, oi involved, eye was limited to peiccption of 
iidit The intiaoculai tension (Schiotz) was 14 mm of mcicuiy 
An exophthalmos of 5 mm was piesent l^lotility of the eyeball was 
normal in all dnections Tiansillumination was slightly diminished in 
the infenoi field External examination showed slight conjunctival 
injection, also, model ate noninflammatory edema of the innei poition 
of the uppei and lower lids The bony oibit was slightly thickened 
above and nasally Theie was an old scai of the coinea The opacities 
of the lens and vitieous were moie marked in this eye The left 
pupil appeared smaller than the light and leaded to light and in 
accommodation The field of vision was maikedly conti acted nasally 
and slightly conti acted in the supeiior field The details of the fundus 
could not be lecognized 

A roentgenogram of the left oibit was made by Dr William H 
Meyer to demonstrate possible hypeitiophy of the soft tissue The 
report was as follows Examination showed a inaiked mciease in 
density asciibable to bony scleiosis and hypertiophy, suggesting a 
neoplasm (probably sarcomatous) involving in the mam the anterior 
fossa on the left side 

The invasion extended across the median line into the fiontal 
and ethmoid sinuses and downward on the mesial side of the orbit, 
into the malar bone and encroaching on the nares It also extended 
backward, mainly along the lesser wing of the sphenoid bone toward 
the middle fossa Alternating areas of condensation and poiosity 
continued over the anterior poition of the vault, mainly on the left 
side, into the parietal bones 

The conclusion was that the condition was a sclerosing sarcoma 
of the anterior fossa, mainly of the left frontal bone 

Biopsy will be performed and reported on at a future date in 
order to establish a definite pathologic diagnosis Surgical inter- 
vention will not be considered owing to the extent of the giowth and 
the age of the patient Roentgen treatment will be instituted 

Tay-Sachs Disease Report of a Case Dr Joseph Laval 

A child 1 year old developed noimally until the age of 5 months 
The parents are Jews, and this is the second child of the inairiage The 
chaiactenstic cherry-red spot was present It was further noted that 
even though the ganglion cells of the retina were swollen and resembled 
xanthoma cells, they were not true xanthoma cells Accoidingly, there 
IS no connection between amaurotic family idiocy and xanthomatosis 
such as occurs in Gaucher’s disease, the Niemann-Pick syndrome or 
the Schuller-Christian syndrome 

Zonular Opacity of the Cornea Dr M Davidson 

Zonular opacity or ribbon-shaped, band-shaped or calcareous keratitis 
IS described by Fuchs as the most frequent of the pathologic types of 
dystrophy, developing m eyes either because of intraocular disease or in 
senile persons or because of external injurious influences to which the 
eyes have been subjected in the region of the palpebral fissure The 
last type has been observed m hat makers and in persons exposed to 
mercurial vapors and to the blowing of mild mercurous chloride into the 
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eyes for long periods Undei a section entitled "Conditions Allied to 
Dystrophies/' Fpchs mentioned lime, lead, silver, naphthalene and iron 
as giving rise to a somewhat similar picture 

The case presented here is interesting in that it shows what happens 
to an eye with lime incrustation m the course of years The patient 
was examined at the Bureau of Workmen’s Compensation because of 
a lime bum m the left eye, the condition found in the right eye was due 
to a lime burn received over twenty years befoie In addition to a lime 
incrustation in the upper part of the cornea, there was one in the lower 
corneal half, with the typical etched subepithehal lines, and chalky 
white calculi lying at different levels in the corneal stioma as far back 
as Descemet’s membrane, where they were stai shaped, lying in round 
clearings in a homogeneously, somewhat opaque membrane I saw 
another patient recently in whom the same transportation of lime had 
progressed more rapidly, to deposit calculi in the course of two years, 
without reaching Descemet’s membrane I have not seen any refeiences 
to this progressive transportation of lime from a lime incrustation 
toward the aqueous, although the difference between albumin-dissolvmg 
alkalis and albumin-precipitating acids in their effects on the eyes was 
noted long ago, the former being more penetrating 


Neuroparalytic Keratitis Dr Morris Japfe 

In neuroparalytic keratitis the abnormal metabolism of the epithelial 
cells puts them in a position in which they fail to resist the effects of 
trauma, drying or infection The condition occurs following a lesion 
to the fifth nerve in any part of its course It develops much more 
rapidly and acutely following ganglionic or mfragangliomc lesions than 
following a lesion above the ganglion Keratitis develops in about 
one third of the cases in which the lesion is in the latter situation The 


condition has been observed to follow tumors in the brain stem, tabes 
and basilai meningitis In cases of disseminated sclerosis, anesthesia 
of the cornea with ulcerations has been noted The clinical picture is 
as follows Hyperemia of the conjunctiva will appear, which gradually 
diminishes in intensity Adequate protection of the eye at this stage 
will prevent complications Intis frequently sets in sometimes before 
and sometimes after corneal changes A corneal disturbance starts often 
within a day of two after the central lesion and is ushered in by the 
appearance of a stippled haze, due to edema, which may be followed bv 
vesicle formation This process may lemain stationary, resembling a 
superficial punctate keratitis , but more usually it is followed by massive 
exfoliation of the epithelium of imying degree The denuded surface 
appears dry and hazy When a secondary infection gains foothold, 
ulceration develops, which may end in perfoiation The cornea is 
anesthetic 

Neuroparalytic keratitis is exceedingly slow and chronic, with no 
acute phenomena, principally because of the corneal anesthesia If treat- 
ment IS started early and the cornea protected for a sufficiently long 
time, the prognosis is good, otherwise, it is bad, and the best one can 


anticipate is widespread leukoma , 

The best treatment is prophylactic The eye should be covered with 
a pad and bandage over carefully adjusted closed lids If despite this 
piecaution epithelial degeneration occurs, tarsorrhaphy should be done 
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at once It is usually followed by lapid impiovement, and it should be 
maintained for from six to twelve months Eventually the coineal 
tissues appear to become adjusted to the new conditions of then metab- 
olism, and the eye will keep ^\ell if oidinary piecautions aic taken 
against trauma 

A white man aged 62 suffeied fiom seveie pain in the light side of 
the head, beginning in September 1937 Early in Novembei he noted 
hyperemia of his eye with partial lagophthalmos He fiist came undei 
my observation on Jan 10, 1938 He had a coineal ulcei below the 
pupillary margin, with epithelial exfoliation aiouiid it, and with plastic 
intis The cornea was completely anesthetic When an effoi t was made 
to close the lids of both eyes gently, the lids of the light eye only partially 
closed, leaving an exposed area of cornea about 2 mm wide The 
corneal suiface was cleansed and touched up with synthetic oil of winter- 
green The eye was bandaged over a period of three and one-hall 
months, lesulting in definite improvement 


Dacryoadenitis Report or Two Cases Dr Henry Minsky 

The first patient a 3 yeai old child, had a histoiy of piogressive 
swelling of the left upper lid of one week’s duration , the swelling was- 
so extensive that an abscess was suspected She had slight fevei and a 
high leukocyte count The condition improved lapidly undei the use of 
hot compresses The second patient, a middle-aged man, had involve- 
ment of the peripheral portion of the Iid only, which resolved, with some 
breaking down of tissues These 2 cases are reported to demonstiate a 
constant sign m the differential diagnosis of orbital dacryoadenitis In 
either case the normal sharp edge of the outer two fifths of the upper 
orbital margin could not be felt because of the fulness which ended 
abruptly at the junction of the inner three fifths by a bandlike lesistance 
extending toward the margin of the hd for about 1 cm 


Acute Membranous Conjunctivitis in a Brass Worker Dr 
Frances Richman 

C G , white, aged 40, had worked as a tinsmith and brass tuinei for 
the past few years During this time he had had occasional attacks of 
mild conjunctivitis, acne of the face and gingivitis His history other- 
wise was essentially irrelevant 

The present complaint began acutely on Aug 30, 1937, with pain and 
redness of the eyes and nasophaiynx and a bronchial cough For three 
entire days prior to the onset the patient had been steadily grinding 
brass articles at a wheel that had no blower connections , he reported 
that the air was filled with the dust thrown off from the grindstone and 
metal and that this dust filtered m through the perforations in his 
goggles, entered his eyes, covered all exposed surfaces of skin and was 
inhaled freely Perspiration stains on his undershirt and handkerchief 
were greenish colored, the sputum was tinged with green 

The symptoms progressed rapidly, and he sought treatment at an 
ophthalmic clinic The secretion and milky appearance of the conmnc- 
tiva suggested a diagnosis of vernal catarrh, and he was given a lotion 
for his eyes On the third day the condition of the eyes and throat was 



690 


ARCHIVES OF OPHTHALMOLOGY 


alarming, and he was admitted to the Kings County Hospital to the 
medical seivice 

At this time the outstanding clinical feature was the presence of a 
membrane which covered the conjunctiva of both eyes, the nasopharynx 
and tonsils, the buccal mucous membiane and the gums Although the 
membiane was not typically diphtheritic in appearance, it was com- 
pulsory to isolate the patient and give him proper antitoxin treatment 
while waiting for laboratory reports The health department reported 
cultuie of mateiial from the throat to be negative for diphtheria, 
lepeated cultuies of material from the eyes and throat showed Staphylo- 
coccus albus and Staphylococcus aureus, and smears showed pus cells 
and a few fusiform bacilli suggestive of Vincent’s infection 

The acute symptoms subsided slowly Weeks later the eyes still 
showed marked blepharospasm , photophobia , congestion of the con- 
junctival vessels , thickening and a milky appearance of the transitional 
folds, which were still covered with a shreddy secretion, fine reticular 
scarring of the conjunctiva with vacuolation between the bands of scar 
tissue, and a generalized, nonstaining, supeificial keratitis of the left eye, 
the cornea lemaining sensitive Four months later, while the conjunc- 
tival seal ring was being studied with the slit lamp, several foreign 
particles were seen embedded subconjunctivally at the upper tarsal 
border of the left eye, visible only in indirect light and entirely flooded 
out in the direct beam The finding of the foreign bodies took the 
condition out of the medical class and placed it definitely among occupa- 
tional traumas, thus settling the controversial question of compensability 
Delicate tests for copper were done on three of the removed particles, 
with negative i esults , alternatively, it may be that these were particles 
of silicate from the giindstone which were sealed in the conjunctiva 
when It healed over subsequent to the casting off of the original 
membrane 

This case emphasizes the following interesting points (1) the non- 
diphtheritic origin of some membranous formations, (2) the marked 
sensitiveness of the mucous membranes to the mechanicochemical irrita- 
tion with fine metallic dust, the reaction being similar to that produced 
by chemicals and toxins, (3) the type of corneal reaction elicited by the 
long-continued conjunctival irritation, (4) the importance of using 
the slit lamp in studying a conjunctival pathologic process, and (5) the 
essential importance of searching for minute contrast in indirect 
light only 

DISCUSSION 

Dr James W Smith I was asked to see this patient by an insur- 
ance company three and a half months after the onset of the conjunctival 
and comeal irritation They were at a loss to understand why the patient 
was being tieated so long after the simple lodging of dust m the eyes 
From Dr Richman’s modest statement one would infer that she missed 
the diagnosis She failed to suggest the fact that a rather firm and 
extensive membrane lined all the palpebral conjunctival surfaces for 
nearly four months after the original injury and that it was not unti 
the membranous formation had ceased that it was possible to see by slit 
lamp microscopy eight or ten minute foreign bodies embedded in varying 
depths of the upper conjunctiva of the left eye 
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Retinitis Pigmentosa with Glaucoma Dr Charles A Perera 

The combination of pigmental y degeneiation of the letina and 
glaucoma is of sufficient laiity and mteiest to wan ant the following 
case lepoit The patient was undei the caie of Di Chailes PI May 
foi maii)’^ yeais, and the case is piesented with his pei mission 

Miss F T , a 24 yeai old Russian Jewess, gave a histoiy of night 
blindness and pooi vision foi many yeais I hist examined hei m 
May 1936 She was underweight Oculai examination showed 
vision to be 15^0 and 15/30 m the light and left e}-es, lespec- 
tively The intiaocular piessuie was noimal Theie was model ate 
weakness of convergence The anteiioi chambeis weie shallow, 
and the media weie cleai The fundi reiealed maiked nan owing of 
the vessels, with palloi and binning of the nerve heads The periph- 
eial portion of the letina contained numeious small deposits of pig- 
ment of irregulai shape Scatteied thiough each fundus weie small 
yellowish aieas with indistinct outlines The visual fields weie conti acted 
concentncally to 15 degiees from fixation in each eye The lefi ac- 
tion was measuied under cycloplegia with homatropine hydiobiomide 
Vision of the right eye was 15/30 — with a 3 00 sph 3 + 1 25 cyl , 
ax 105 , vision of the left eye was 15/25 with a -{- 3 00 sph CP + 0 75 
cyl , ax 85 

The patient leturned one month later, stating that she had noticed 
temporary blurnng of vision of the left eye five days befoie, asso- 
ciated with headache on the left side and lasting foi five houis Caie- 
ful examination revealed the same findings as on the pievious visit 
The slit lamp showed no evidence of active inflammation Vascular 
spasm was considered as a possible cause for the symptoms 

Four months later, in October 1936, the patient was seen with 
inflammation of the left eye of twenty-four hours’ duiation Exami- 
nation showed acute iridocyclitis of the left eye and normal intiaocular 
pressure m each eye Complete physical examination gave negative 
results, the laboratory tests, including a Wassermann test of the 
blood, examination of the sputum, urinalysis and studies of the blood, 
also gave negative results Roentgenograms of the teeth showed no 
oral foci of infection Under treatment with 1 per cent atropine 
sulfate and hot compresses locally and salicylates inteinally, the left 
eye became quiet m four weeks 

In August 1937 the patient returned with the histoiy of pain and 
redness of her left eye two days before The ocular findings cor- 
responded to those noted when I fiist saw her 


In November 1937 the patient appeared with an attack of acute 
glaucoma involving the left eye, which was stony hard She was 
admitted to the Institute of Ophthalmology of the Piesbyterian Hos- 
pital, wheie the intiaocular pressure of the left eye was reduced to 
nearly normal by repeated instillations of a 1 per cent solution of 
physostigmine salicylate and a 2 per cent solution of pilocarpine 
hydrochloride On the thud day after the patient’s admission, the 
intiaocular piessure of each eye suddenly rose to ovei 85 mm of 
mercury (Schiotz), with marked corneal edema Miotics were of 
no avail and a biUeial Lagiange sclerectomy with complete iiidectomy 
was performed The pat.ent was discharged three wLks later, wrth 
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noimal tension She is now instilling a 1 pei cent solution of pilo- 
carpine hydiochloride into each eye three times a day Gonioscopic 
examination, confirmed by Di Uribe Troncoso, showed the angles 
of each anterior chambei to be completely closed, a ciliaiy process 
was caught in the scai of the operative wound of one eye 

On the patient’s last visit on May 13, 1938, vision of the right 
eye with coriection was 15/40 -j- and that of the left eye was 15/30 
The intraocular pressuie was 13 mm of mercury in the right eye and 
18 mm in the left G.yt (Schiotz) The fields and fundi were 
unchanged 

The liteiature on glaucoma in cases of retinitis pigmentosa has 
been well leviewed by Weiss m 1903 and by Kotharevskaya in 1931 
At least 32 cases have been reported, many of them by Russian oculists 
Some authors have postulated an antagonism between retinitis pig- 
mentosa and glaucoma to explain the rare occurrence of the com- 
bination Many waters have explained the presence of both diseases 
in the same eye as a result of vascular disease which has caused 
changes in the vortex veins as well as m the retinal and choroidal 
vessels Blessig reported 2 cases of glaucoma and 3 of retinitis 
pigmentosa m a family of 9 childien, thus demonstrating that there 
ma)'' be a congenital and hereditar)'^ aspect to these conditions 

The case leported here was that of an atypical form of pigmentary 
degeneiation of the retina, in which an inflammatory element could 
not be ruled out In this case a congestive type of glaucoma developed 
Vasculai disease can explain the simultaneous presence of the two 
processes 

Retinitis Pigmentosa w'ith “Hole” in the Macula Report of a 
Case Dr Charles A Perera 

This article appeared in the September issue of the Archives, page 
471 

Intraocular Foreign Body Report of a Case Dr Donald W 
Bogart 

The patient gave a history of being struck m the right eye with a 
flying piece of cast iron the day before examination The vision in 
each eye was 20/30 Theie was slight redness of the conjunctiva 
temporal to the limbus, with a small laceration A roentgenogram 
taken routinely showed an intraocular foreign body 1 by 1 5 mm 
m size localized m the posterior segment in the lower right quadrant 
The pupil was then dilated, and the foreign body was easily seen 
lying 3 disk diameters temporal and infeiior to the disk along a branch 
of the inferior temporal vein A small blood clot could be seen m 
the vitreous It was extracted two days after the accident by 
of magnets Recovery was uneventful Ultimate vision was 20/3U 
without accommodative changes or defects in the visual field 

An Operation for Congenital Ptosis Dr Girolamo Bonaccolto 

The surgical technic presented here was first devised by Dr Bardelh 
of Florence This operation is intended to correct ptosis of the i 
which does not mvoh'e paralysis of the superior rectus muscle An 
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incision IS made along the supeiioi fornix, and aftei the isolation of the 
superioi rectus muscle two lateral bundles of muscle fibeis aie cut from 
the mam tendon at 1 cm from then insertion In this way the mseition 
of the supeiior rectus muscle is not disturbed These two bundles, after 
they have been separated and cut off from the supeiioi lectus muscle, 
are, by means of sutuies and a special laige, flat needle with a shaip 
edge, passed through the thickness of the upper hd at the height of the 
superior inaigin of the taisus, m fiont of the tarsus and out of the skin 
of the lid at about 3 mm fioin its external edge By means of this 
method one can giaduate the elevation of the upper lid, which also 
presents a well balanced hoiizontal elevation, since the two stiips of 
muscles aie implanted at equal distance from the canthi 

Proptosis in a Six Week Old Infant Dr M Greenberg 

D M , a 6 week old boy, was admitted to the hospital with a history 
of proptosis of the left e)e of tlnee days’ duration The past histoiy and 
the family histoiy veie unimpoitant General physical examination, 
including an examination of the nose and throat, gave negative results 
Roentgenograms were not helpful in making the diagnosis There was a 
mild leukocytosis, the white cell count being 11,400, with 44 per cent 
polymorphonuclears The temperatuie was 100 F An oibital abscess 
was diagnosed , the oi bit was aspirated, pus was found, and incision and 
drainage were done The pioptosis practically disappeaied in foui weeks 
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Hypokalzamie und Linse Em Beitrag zur Behandlung der Tetanic 
und Cataiacta tetanica mit A T 10 Holtz [Dihydrotachysterol] 
(Beiheft der Khnischen Monatsblatter fur Augenheilkunde ) By 
Prof A Meesmann Pp 66, with 36 illustrations Stuttgart 
Ferdinand Enke, 1938 

During the past years progress has been reported in the treatment 
of hypocalcemic tetany with dihydrotachysterol, as prepared by Holtz 
The close relation between diseases of ectodeimal structures like the 
lens and tetany has led to this review 

AOS per cent solution of dihydrotachysterol in oil is given by 
mouth The knowledge concerning latent and relative parathyroid insuf- 
ficiency has been increased Presenile cataract is frequently observed in 
cases of the former type Hence the oculist may be the first one to 
suggest a possible association 

The hormone of the parathyroid gland regulates the distribution of 
calcium m the soft tissues Lack of calcium produces the symptoms of 
tetany, which consist of tonic convulsions, paresthesia, trophic distur- 
bances m the teeth, nails, hair and skm and tetanic cataract The latent 
manifestation of calcium deficiency may occur m a great variety of 
forms, and relative hypofunction of the epithelial bodies is unusually 
frequent The symptoms as they affect the central nervous system, the 
special sense organs, the circulation, the skm and the digestion are 
described 

The rudimentary forms of this malady are important They depend 
on a constitutional underfunction of the parathyroid gland, and the 
symptoms become manifest when the gland is overexeited The classic 
symptoms of manifest tetany are absent, and the symptoms are not 
severe and appear only after bodily exertion, psychic exhaustion or 
during pregnancy In the diagnosis it is self evident that the mechanical 
and electrical stimulation of the muscles should be tested and the calcium 
content of the blood determined In the rudimentary form, the calcium 
content varies from 8 to 9 5 mg per hundred cubic centimeters and not 
infrequently it is found at the lower level of normal (from 9 5 to 11 
mg per hundred cubic centimeters) 

On examination with the slit lamp tetanic cataract appears in the 
form of opacities, which are subcapsular and at an early stage involve the 
cortex at the posterior pole It is important to carry out slit lamp 
examination m cases of recent involvement according to the regredient 
method of Vogt, subcapsular opacities will be discovered in the anterior 
capsule m the form of small drops These symptoms are, however, not 
characteristic of tetanic cataract, as they also occur m cases of cataract 
associated with myotonic dystrophy and neurodermatitis 

The author reports on 10 patients with cataract but without evidence 
of tetany, on 15 with tetanic cataiact, both groups of whom were 
obsen^ed up to five years, and on 15 patients with tetanic cataract who 
were observed for not more than one year The results of treatmen 
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with the solution of dihydrotachysterol were as follows It was neces- 
sary to extract the cataract in only 2 cases In all of the other cases in 
which the patients were observed up to five yeais there was no increase 
m the subjective or objective symptoms It is, of course, not possible 
to say that m later life there may not be a further progress of the 
opacity of the lens 

Patients with other types of cataracts were examined for the pres- 
ence of symptoms of tetany The subject of zonular cataract is gone 
into carefully, and the difficulties of an exact definition of this condition 
and the inexact reports found in the literature are mentioned A study 
was also made of the calcium content and the symptoms of tetany in 
cases of congenital, coronary, posterior saucer-shaped and senile cata- 
lacts In the author’s opinion it is not possible to say m eveiy case how 
the zonular cataract develops, as the causes are multiple, just as in the 
case of so-called rachitic teeth, a large proportion of which are due to 
hypocalcemia This relation of hypocalcemia has been shown by the 
late examination of opacities of the lens in spasmophilic childien and 
by symptoms of latent tetany in persons with zonular cataract A large 
proportion of older patients with zonular cataract suffer fiom hypo- 
calcemia 

The author concludes that the question of epithelial insufficiency 
must be further investigated, and this applies particularly to the other 
types of cataract mentioned Of 27 cases of coronary cataract, there 
were 8 in which the calcium content was definitely deficient A similar 
condition was found in the cases of posterior saucer-shaped cataract, so 
that exogenic causes cannot be excluded Of 69 cases of senile cataract, 
a lowered calcium content was found in 16 It can be stated that in the 
cases of senile cataract the association with hypocalcemia is not proved 
A complete bibliography accompanies this valuable monograph 

Arnold Knapp 


Introduction to Ophthalmology By Peter C Kronfeld Price, $3 50 
Pp 331, with 32 figures and 5 plates Springfield, 111 Charles 
C Thomas, Publisher, 1938 


In his preface the author states that it has been his purpose to “formu- 
late the principles underlying that portion of Ophthalmology which is 
a necessary part of basic medical education Details of 

diagnosis, of methods of examination, and of treatment have been 
omitted Individual diseases are discussed to illustrate 

pathogenetic principles ” 

The individual chapters deal with anatomy, diseases of the anterior 
adnexa, diseases of the cornea, uveitis, endophthalmitis, the lens, injuries, 
the physiology of the retinal circulation, vascular diseases of the eye, 
the intraocular pressure and its variations, neoplasms, the optic nerve, the 
visual pathway, the pupil, motor anomalies of the eye and refraction 
A brief ophthalmologic dictionary is combined with the index 

Three of the chapters seem to be particularly valuable, and they 
concern subjects which seem to be of special interest to the author 
The first, on the physiology of the retinal circulation, gives both 
briefly and concisely much pertinent information on the vascular pres- 
sures in the eye vhich is not easily obtainable A table and a figure 
summarize the data iigme 
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The second chapter, on the vascular diseases of the eye, treats in a 
logical and satisfactory manner the various types of retinitis, particularly 
those associated with the different clinical types of nephritis The author 
has summarized thousands of words when he concludes that “there 
seems to be rather strong evidence for the view that retinitis, iriespec- 
tive of the character of the primary general disease, is the result of a 
disturbance of tissue metabolism by insufficient blood supply to the 
vessel wall and to the retina ” 

The third chapter, on intiaocular pressure, covers the various 
theories of the production of aqueous and the mechanism of the mainte- 
nance of normal tension , it also outlines the several clinical types of 
glaucoma in a reasonable mannei Kronfeld concludes that there are 
probably a number of causes of glaucoma just as there are a numbei 
of clinical types 

There are a few dogmatic statements in the book to which I take 
exception and would modify as follows The close spatial relation 
of the optic nerve and the posterior nasal sinuses does not explain 
the neural lesions attributed to disease of the sinuses There is no evi- 


dence that papillitis IS an inflammation (using the term as it is used in 
the field of general surgery) , both papillitis and papilledema aie probably 
pressure or edema phenomena There is a great deal of evidence that 
retinitis pigmentosa is secondarj'' to lesions of the choriocapillaris rather 
than a primary degeneration of the letina, nor is it always bilateral 
and hereditary Most of the cases of letrobular neuritis aie not due to 
an inflammatory lesion of the nerve, and, after reviewing a fairly long 
series of cases, it is apparent that many of the patients do not lecovei 
spontaneously The cases in which normal vision is lecovered are 
remembered, the others aie foi gotten Likewise, Wbacco and alcohol 
are not as a rule more injurious than tobacco alone in the production of 
toxic amblyopia In fact, the lecoveiy seems to be more rapid and 
more complete in the smokeis who also use moderate amounts of alcohol 
than in those who do not Also, m the type not associated with pellagra 
or polyneuritis, the primary pathologic process is apparently vascular 
As the author has developed certain phases of the subject in a com- 


plete and erudite fashion, it seems to me that to be consistent a con- 
sideration of certain other subjects might well have been included in a 
book of this type Among these are Adie’s syndrome, the irritative phase 
of Horner’s syndrome, chronaxia, the implications of humoral physi- 
ology as applied to the eye, a fuller discussion of the fundamental 
physiology and pathology of alleigy, the question of the relation of 
thromboangiitis obliterans to retinal vascular disease, the ocular lesions 
which accompany certain cutaneous diseases and a discussion of that 
interesting group of diseases which includes sympathetic ophthalmia, the 
uveitis associated with alopecia, poliosis, dysacousia and vitiligo and 
Harada’s disease (which may be a clinical variant of the last-mentioned 


disease) 

In the mam, the author has earned out his intentions of discussing 
ophthalmology in its relations to general medicine, and it was a distinct 
pleasure to read the book Much of it, however, is an introduction 
to advanced ophthalmology, and as such, it is not suitable for medical 
students but can be recommended for ophthalmologists who make some 


effort to keep abreast of the current literature 

W F Duggan 
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A Child’s Graded Reading Book for Eye Specialists. By Heniy R 
Nesburn, M D , and Daniel L Risley, M A Price, $15 Pp 23 
Hollywood, Calif . Harpel-Bean Company, 1938 

Oculists frequently are consulted concerning the school difficulties of 
a backward child or the prepaiation of a normal child foi the task 
of leaining to read and to enter school work Visual lecognition of pic- 
tme forms, symbol (letter) forms and word forms enter (among 
other factors) into the situation, and the child's ability to lecognize and 
lespond to these forms should be tested 

The authors have piepared a senes of giaded plates involving 
visual recognition, inteipretation and comprehension of material m 
each of these form classes and have bound them togethei into a useful 
little booklet While it by no means furnishes a complete analysis of 
the child's visual functions and comprehension, it is simple and appeals 
to be a careful and well ai ranged piece of work which has a definite and 
valuable place in such tests It does not pretend to be more than it is 
and leaves the questions of lefi active errors, muscle imbalances and 
fusional abilities where they belong 

It seems to me that the ages set for the recognition of symbol f oi ms 
are too high — ^that these tests are usually passed by childien at least 
a year younger Also, if one were to suggest improvements, the jump 
from the recognition of pictuie forms to the recognition of symbol forms 
IS too great An intermediate step, such as the inclusion of a symbol E 
chart rating between pictuies and letters, would add value 

The child’s vocabulary today is interesting (or was it always so 7), 
as among the first twenty woids he leains (including six lettei \voids) 
“no” ranks high, but “yes” is not included ^ 

The booklet was worth preparing and is woith possessing and using 

V LeGrand H Hardy 

Proceedings of the All-India Ophthalmological Society. Volume 5 
Session 1936 Pp 270 Madras, India Madras Publishing House, 
Ltd , 1937 ^ 

Under the presidency of Dr B K Narayana Rao, the fifth con- 
ference of the All-India Ophthalmological Society was held on Dec 
18-21, 1936, in the Patiala Block of the King Edward Medical College, 
Lahore The society publishes the proceedings of the meeting as soon 
after the conference as possible 

The program was opened with a symposium on diabetes and ocular 
diseases This was followed by papers on corneal grafting, tattooing of 
the cornea, various types of operations for cataract and on a number 
of clinical conditions Of particular interest were a number of 
papers on glaucoma in connection with epidemic dropsy, paiticularly 
regarding the changes in the visual fields and the influence of dark 
adaptation Communications on the treatment of detachment of the 
retina, on contact glasses, on tumors of the orbit, on the incidence of 
sympathetic ophthalmia in South India, on the surgical treatment of 
squint and on radium treatment for spring catarrh indicate the wide 
interest that is taken in India in clinical problems 


Arnold Knapp 



News and Notes 


SOCIETY NEWS 

Canadian Ophthalmological Society — The fii st meeting' of the 
Canadian Ophthalmological Society was held at the Montreal Neuro- 
logical Institute on August 24 and 25 Sir Stewart Duke-Elder pre- 
sented an address on “Progress in Ophthalmology/’ which will be 
printed in the Journal of the Canadian Medical Association, and there 
was a symposium on visual standards in Canada, participated in by 
Dr G Stuart Ramsey, Dr E A McCusker, Dr W G Fraser, Dr 
F T Tooke, t)r J Vaillancourt and Di F A Aylesworth 

Ophthalmological Society of Australia — The Ophthalmological 
Society of Australia (B M A ) was organized on March 22, 1938 
The officers are piesident. Sir James W Barrett, vice president, Dr 
A James Flynn, secretary. Dr Darcy A Williams, tieasiirer. Dr 
Leonard J C Mitchell 

The first meeting will be held at Melbourne, April 3 to 6, 1939 



Directory of Ophthalmologic Societies'^' 


INTERNATIONAL 

International Association tor Prevention or Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, Pans, France 
Secretary-General Prof M Van Duyse, Universite de Gand, Gand, Prov 

Ostflandern, Belgium -n , i c ^ 

All correspondence should be addressed to the Secretariat, 66 Boulevard baint- 

Michel, Pans, 6^ France 

International Ophthalmologic Congress 
Secretary Dr E Marx, Costzeedijk 316, Rotterdam, Netherlands 

International Organization Against Trachoma 
President Dr A F MacCallan, 33 Welbeck St , London, W , England 

FOREIGN 

British Medical Association, Section on Ophthalmology 
President Dr Stewart Duke-Elder, 59 Harley St, London, W 1 
Secretary Dr Thomasina Belt, 13 Mitchell Ave , Jesmond, Newcastle-on-Tvne 

Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each 
month 

German Ophthalmological Society 
President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary T Harrison Butler, 81 Edmund St, Birmingham, England 
Place Birmingham and Midland Eye Hospital 

Ophthalmological Society or Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khahl, 4 Baehler St , Cairo 

All correspondence should be addressed to the Secretary, Dr Mohammed Khahl 

Ophthalmological Society or the United Kingdom 
President Mr Gordon M Holmes, 9 Wimpole St, London, W 1 
Secretary Mr H B Stallard, 35 Harley St , London, W 1 

Ophthalmology Society of Bombay 
President Dr D D Sathaye, 127 Girgaum Road, Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 


Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date 
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Oxford Ophthalmological Congress 
Master Dr Percival J Hay, 350 Glossup Rd , Sheffield 10, England 
Hon Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury. 
England 

Time July 1939 

Palestine Ophthalmological Society 
President Dr Arieh Feigenbaum, Abyssinian Str 15, Jerusalem 
Secretary Dr E Sinai, Tel-Aviv 

Polish Ophthalmological Society 
President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of Ophthalmology 
President Dr Malcolm Hepburn, 111 Harley St, London, W 1, England 
Secretary Dr C Dee Shapland, 15 Devonshire PI , London, W 1, England 

SOCIETL pRANgAISE D’OpHTALMOLOGIE 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Pans, 7^ 

Society of Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm 

Secretary Dr K O Granstrom, Sodermalmstorg 4 HI tr, Stockholm, So 

Tel-Aviv Ophthalmological Soctety 
President Dr D Aneh-Fnedman, 96 Allenby Str , Tel-Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik Str, Tel -Aviv, Palestine 

Tsinan Ophthalmological Society 

Chairman Dr Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung, China 

Place Cheeloo University School of Medicine Time Last Thursday of alter- 
nate months 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 

Ophthalmology 

Chairman Dr S Judd Beach, 704 Congress St , Portland, Maine 
Secretary Dr Derrick T Vail Jr, 441 Vine St, Cincinnati 
Place St Louis Time May 15-19, 1939 

American Academy of Ophthalmology and Otolaryngology, 
Section on Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , Chicago 
Executive Secretary-Treasurer Dr William P Wherry, 1500 Medical Arts 
Bldg , Omaha 

Place Washington, D C Time Oct 9-14, 1938 

American Ophthalmological Society 
President Dr Frederick Tooke, 1482 Mountain St, Montreal, Canada 
Secretary-Treasurer Dr Eugene M Blake, 303 Whitney Ave , New Haven, Conn 
Place Hot Springs, Va 

Canadian Ophthalmological Society 

President Dr W Gordon M Byers, 1458 Mountain St , Montreal 
Secretary-Treasurer Dr Alexander E MacDonald, 421 Medical Arts Blclgi 

Toronto 
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National Society for the Prevention of "Blindness 

President Mr William Fellowes Morgan, 50 W 50th St., New York 
Secretary Miss Regina E Schneider, 50 W 50th St, New York 

SECTIONAL 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr L C Gardner, 11 N Main St, Fond du Lac 
Secretary Dr G L McCormick, 626 S Central Ave , Marshfield 
Place Rochester, Minn Time Nov 11, 1938 

New England Ophthalmological Soctety 

President Dr Edwin B Goodall, 101 Bay State Rd , Boston 
Secretary-Treasurer Dr Trygve Gundersen, 243 Charles St, Boston 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8pm, third Tuesday of each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 

President Dr F C Cordes, 384 Post St , San Francisco 

Secretary- Treasurer Dr C Allen Dickey, 450 Sutter St, San Francisco 

Place San Francisco Time June 19-22, 1939 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 

President Dr H L Goss, Cobb Bldg , Seattle, Wash 
Secretary-Treasurer Dr Purman Dorman, 1115 Terry Ave, Seattle, Wash 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month, except 
June, July and August 

Rock River "Valley Eye, Ear, Nose and Throat Society 
President Dr L J Friend, 425 E Grand Ave , Beloit, Wis 
Secretary-Treasurer Dr Thorsten E Blomberg, S01-7th St, Rockford, III 
Place Rockford, 111, or Janesville or Beloit, Wis Time Third Tuesday of 
each month from October to April, inclusive 

Saginaw "Valley Academy of Ophthalmology and Otolaryngology 
President Dr Don M Howell, Alma, Mich 

Secretary-Treasurer Dr Loms D Gomon, 308 Eddy Bldg, Saginaw, Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month, 
except July and August 

Sioux "Valley Eye and Ear Academy 
President * Dr R A Kelly, 304 N Mam St , Mitchell, S D 
Secretary-Treasurer Dr J C Decker, SIS Frances Bldg , Sioux City, Iowa 

Southern Medical Association, Section on Eye, Ear, Nose and Throat 
Chairman Dr Grady E Clay, Medical Arts Bldg, Atlanta, Ga 
Secretary Dr John R Hume, 921 Canal St , New Orleans 

Southwestern Michigan Triological Society 
President Dr John Hunter McRae, 26 Sheldon Ave , S E , Grand Rapids 
Secretary-Treasurer Dr Dewey R Heetderks, 405 Medical Arts Bldg Grand 
Rapids 

Time Third Thursday of alternate months 

Western Pennsylvania Eye, Ear, Nose and Throat Society 
President Dr C M Harris, Johnstown 

Secretary-Treasurer Dr C Wearne Beals, 41 N Brady St, DuBois 
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STATE 

Colorado Ophthalmological Society 

President A presiding officer is selected for each meeting alternately until all 
members have served 

Secretary Dr John C Long, 324 Metropolitan Bldg, Denver 
Place Capitol Life Bldg, Denver Time 7 30 p m, third Saturday of each 
month, October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr William M Good, 63 Center St, Waterbury, Conn 
Secretary-Treasurer Dr S J Silverberg, 201 Park St, New Haven 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr Grady E Clay, 384 Peachtree St , N E , Atlanta 
Secretary-Treasurer Dr J Mason Baird, Sll Medical Arts Bldg, Atlanta 

Indiana Academy of Ophthalmology and Oto-Laryngology 

President Dr C W Rutherford, 23 E Ohio St , Indianapolis 
Secretary Dr Marlow W Manion, 23 E Ohio St , Indianapolis 
Place Indianapolis Time First Wednesday m April 

Iowa Academy of Ophthalmology and Oto-Laryngology 

President Dr H H Lamb, American Bank Bldg, Davenport 
Secretary-Treasurer Dr B M Merkel, 604 Locust St , Des Moines 
Place Davenport 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr Francis E Le Jeune, 632 Maison Blanche Bldg, New Orleans 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Place Gulfport, Miss Time May 8, 1939 

Michigan State Medical Society, Section of Ophthalmology 
AND Otolaryngology 

Chairman Dr F N Smith, Grand Rapids Clinic, Grand Rapids 
Secretary Dr Dewey R Heetderks, 26 Sheldon Ave , S E , Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Frank N Knapp, 318 W Superior St , Duluth 
Secretary-Treasurer Dr George E McGeary, 920 Medical Arts Bldg , Minne 
apolis 

Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 
President Dr Roy Grigg, Bozeman 
Secretary Dr A W Morse, 507 Phoenix Bldg , Butte 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr Norman W Burritt, 30 Beechwood Rd, Summit 
Secretary Dr A Russell Sherman, 671 Broad St, Newark 
Place Atlantic City Time June 1939 

New York State Medical Society, Eye, Ear, Nose and Throat Section 

Chairman Dr Algernon B Reese, 73 E 71st St , New York 
Secretary Dr Chester C Cott, 333 Linwood Ave, Buffalo 
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North Carolina Eye, Ear, Nose and Throat Society 

President Dr J M Lilly, 302 Old St , Fayetteville 
Secretary-Treasurer Dr Frank C Smith, 106 W 7th St, Charlotte 
Place Charlotte Time October 

North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr N A Youngs, 322 De Mers Ave , Grand Forks 
Secretary-Treasurer Dr F L Wicks, 516-6th St, Valley City 
Place Fargo Time May 1939 

Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr L 0 Clement, 406 State St, Salem 

Secretary-Treasurer Dr Paul Bade}'’, 833 S W 11th Ave , Portland 

Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society Librar}’-, Providence Time 8 30 p m , 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 

President Dr S B Fishburne, 1430 Marion St , Columbia 
Secretary Dr J W Jervey Jr , 101 Church St , Greenville 
Place Columbia Time Nov 1, 1938 

Tennessee Academy of Ophthalmology and Otolari ngologv 

President Dr Kate Savage Zerfoss, 165-8th Ave , N , Nashville 
Secretary-Treasurer Dr W D Stinson, 805 Medical Arts Bldg , Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr T E Fuller, 100 W Board St , Texarkana, Texas 
Secretary Dr 0 M Marchman, 1719 Pacific A\e , Dallas 

Utah Ophthalmological Society 

President Dr V P White, 143J4 S Mam St , Salt Lake City 
Secretary-Treasurer Dr E B Fairbanks, Boston Bldg , Salt Lake City 
Time Third Monday of each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Charles T St Clair, 418 Bland St , Bluefield, W Va 
Secretary-Treasurer Dr M H Williams, SOYz Franklin Rd , S W , Roanoke 

West Virginia State Medical Association, Eye, Ear, Nose 
AND Throat Section 

President Dr George Traugh, 309 Cleveland Ave , Fairmont 
Secretary Dr Welch England, 621 Market St , Parkersburg 

LOCAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 
President Dr Andrew Rados, 31 Lincoln Park, Newark 
Secretan Dr William F McKim, 317 Roseville Ave, Newark 

® Monday 0 , 
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Akron Academy of Ophthalmology and Otolaryngology 

President Dr L E Brown, Second National Bldg , Akron, Ohio 
Secretary-Treasurer Dr C R Anderson, 106 S Mam St, Akron, Ohio 
Time First Monday m January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr J Mason Baird, Medical Arts Bldg, Atlanta, Ga 
Secretary Dr Alton V Hallum, 478 Peachtree St, Atlanta, Ga 
Place Academy of Medicine, 38 Prescott St Time Second Friday of each 
month from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Frank B Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore 

Secretary Dr Fred M Reese, 6 E Eager St , Baltimore 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourth Thursday of each month from October to May 

Brooklyn Ophthalmological Society 

President Dr E Clifford Place, 59 Livingston St , Brooklyn 
Secretary-Treasurer Dr Frank Mallon, 1135 Park PI , Brooklyn 
Place Kings County Medical Society Bldg, 1313 Bedford Ave Time Third 
Thursday m February, April, May, October and December 

Buffalo Ophthalmologic Club 

President Dr Ivan J Koenig, 40 North St, Buffalo 
Secretary-Treasurer Dr Meyer H Riwchun, 367 Lmwood Ave, Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmology and Otolaryngologv 
President Each member, m alphabetical order 

Secretary Dr A H Benz, 706 Medical Arts Bldg , Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from Sep- 
tember to May 


Chicago Ophthalmological Society 

President Dr Georgiana Dvorak-Theobald, 715 Lake St , Oak Park, 111 
Secretary-Treasurer Dr Earle B Fowler, 55 E Washington St , Chicago 
Place Medmah Michigan Avenue Oub, 505 N Michigan Ave Time Third 
Monday of each month from October to May 

Cincinnati Ophthalmic Club 
Chairman Each member, m rotation 

Secretary-Treasurer Dr E R Thomas, 819 Carew Tower, Cmcmnati 
Place Holmes Memorial Library, Cmcmnati General Hospital Time 8 15 
p m , third Monday of each month except June, July and August 

Cleveland Ophthalmological Club 

Chairman Dr Paul Moore, Republic Bldg, Cleveland 
Secretary Dr G Leslie Miller, 14805 Detroit Ave , Cleveland 
Time Second Tuesday m October, December, February and April 
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College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Alexander G Fewell, 1924 Pine St , Philadelphia 

Clerk Dr W S Reese, 1901 Walnut St, Philadelphia 

Time Third Thursday of every month from October to April, inclusive 

Columbus Ophthalmological and Oto-Laryngological Society 

Chairman Dr Hugh G Beatty, 150 E Broad St, Columbus, Ohio 
Secretary-Treasurer Dr W' A Stoutenborough, 21 E State St , Columbus, Ohio 
Place Deshler Wallick Hotel Time 6pm, first Monday of each month 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr Edgar G Mathis, 416 Chaparral St , Corpus Christi, Texas 
Secretary Dr E King Gill, 416 Chaparral St , Corpus Christi, Texas 
Time Second Thursday of each month from October to May 

Dallas Academy or Ophthalmology and Oto-Laryngology 

President Dr Lester H Quinn, 4105 Live Oak, Dallas, Texas 
Secretary Dr J Dudley Singleton, 1719 Pacific Ave , Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m, first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 


Des Moines Academy of Ophthalmology and Otolarvngology 

President Dr E G Linn, 604 Locust St , Des Moines, Iowa 
Secretarj'-Treasurer Dr Grace Doane, 614 Bankers Trust Bldg , Des Moines, 
Iowa 

Time 7 45 p m , third Monday of every month from September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr William Fowler, 1066 Maccabee Bldg, Detroit 

Time 6 30 p m , first Wednesday of each month 


Eastern New York Eye, Ear, Nose and Throat Association 
President Dr L A Hulsebosch, 191 Glen St , Glen Falls 
Secretarj'-Treasurer Dr Joseph L Holohan, 330 State St, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr R A Gough, 602 W 10th St, Fort Worth, Texas 
Secretary-Treasurer Dr Charles R Lees, 806 Medical Arts Bldg , Fort Worth 
Texas ’ 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 


Grand Rapids Eye, Ear, Nose and Throat Society 

President Dr Dewey R Heetderks, 405 Medical Arts Bldg , Grand Rapids Mich 
Secretary-Treasurer Dr Robert G Laird, 116 E Fulton St, Grand Rapids’, Mich 
Place Various local hospitals Time Third Thursday of alternating months 
September to May ’ 


Houston Academy of Medicine, Eye, Ear, Nose and 
Throat Section 

President Dr Louis Daily, 1215 Walker Ave, Houston Texas 
Secretary Dr Herbert H Harris, 1004 Medical Arts Bldg Houston Tpvoc 
P lace Medical Arts Bldg , Harris County Medical Society Rooms ’ Time 
8 pm, second Thursday of each month from September to June 
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Indianapolis Ophthalmological and Otolaryngological Society 
P resident Dr J K Leasure, 23 E Ohio St, Indianapolis 
Secretary Dr Kenneth L Craft, 23 E Ohio St , Indianapolis 
Place University Club Time 6 30 p m, second Thursday of each month 
from October to June 

Kansas City Society of Ophthalmology and Oto-Laryngology 
P resident Dr E N Robertson, Concordia, Kan 
Secretary Dr John S Knight, 1103 Grand Ave, Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 
C hairman Dr Ben K Parks, 619 Professional Bldg , Long Beach, Calif 
Secretary-Treasurer Dr Paul Nilsson, 211 Cherry Ave , Long Beach, Calif 
Place Professional Bldg Time Last Wednesday of each month from October 
to May 

Los Angeles Society of Ophthalmology and Oto-Laryngology 
P resident Dr Clifford B Walker, 427 W 5th St , Los Angeles 
Secretary-Treasurer Dr John P Lordan, 2007 Wilshire Blvd , Los Angeles 
Place Los Angeles County Medical Association Bldg , 1925 Wilshire Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 

Louisville Eye, Ear, Nose and Throat Society 
P resident Dr Gaylord C Hall, Brown Bldg , Louisville, Ky 
Secretary-Treasurer Dr Charles K Beck, Starks Bldg , Louisville, Ky 
Place Brown Hotel T ime 6 30 p m , second Thursday of each month from 
September to May, inclusive 

Medical Society of the District of Columbia, Section or 

Ophthalmology and Otolaryngology 
C hairman Dr Earle Breeding, 1801 I St, N W, Washington 
Secretary Dr Elmer Shepherd, 1606-20th St , N W , Washington 
Place 1718 M St , N W Time 8 p m, third Friday of each month from 
October to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 
C hairman Each member, in alphabetical order 

Secretary Dr Sam H Senders, Medical Arts Bldg , Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Ho'^pital Time 
8pm, second Tuesday of each month 

Milwaukee Oto-Ophthalmic Society 
P resident Dr John E Mulsow, 231 W Wisconsin Ave , Milwaukee 
Secretary-Treasurer Dr John B Hitz, 411 E Mason St , Milwaukee 
Place University Club Time 6 30 p m , second Tuesday of each month 

Minneapolis Ophthalmological Society 
C hairman Each member, in alphabetical order 
Secretary Dr M C Plunder, 645 Medical Arts Bldg, Minneapolis 
Place Hennepin County Medical Society rooms Time 6 30 p m , fourth 
Monday of each month, October to May, inclusive 

Montgomery County Medical Societt 
C hairman Dr P H Kilbourne, Fidelity Bldg, Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg , Dayton umo 
Place Van Cleve Hotel Time 6 30 p m , monthly, first Tuesday from Oc o 
to June, inclusive 
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Montreal O^hthalmological Society 
President Dr L de G Joubert, 690 Dunlop St , Montreal, Canada 
Secretary Dr K B Johnston, 1509 Sherbrooke St , W , Montreal, Canada 
Time Second Thursday of October, December, February and April 

Nashville Academy of Ophthalmology and Otolaryngology 

Chairman Dr Guy Maness, 119-7th Ave , Nashville, Tenn 
Secretary-Treasurer Dr Andrew Hollabaugh, Doctors Bldg , Nashville, Tenn 
Place St Thomas Hospital Time 8pm, third Monday of each month from 
October to May 

New Orleans Ophthalmological and Otolauyngological Society 

President Dr R H Fisher, Chess and Checker Club, New Orleans 
Secretary-Treasurer Dr H F Brewster, 837 Gravier St , New Orleans 
Place Eye, Ear, Nose and Throat Hospital Time Third Thursday of each 
month from October to June 

New York Academy of Medicine, Section of Ophthalmology 

Chairman Dr James W White, 15 Park Ave , New York 
Secretary Dr Rudolf Aebh, 30 E 40th St , New York 

Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 
President Dr Percy Fndenberg, 38 W 59th St, New York 
Secretary Dr David Alperin, 889 Park Place, Brooklyn 
Place Squibb Hall, 745-5th Ave Time 8pm, first Monday of each month 
from October to May, inclusive 

Omaha and Council Bluffs Ophthalmological and 
Oto-Lauyngological Society 
President Dr Philip Romonek, 107 S 17th St, Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6 pm, dinner, 
7pm, program, third Wednesday of each month from October to May 

Ophthalmological Society of the University of Pittsburgh 
President Dr W W Blair, 121 University PI , Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave, Pittsburgh 
Time Second Monday in November, January, March and May 

Passaic-Bergen Ophthalmological Club 
President Dr R N Berke, 430 Union St , Hackensack, N J 
Secretary-Treasurer Dr T A Sanfacon, 340 Park Ave, Paterson, N J 
Place Paterson Eye and Ear Infirmary Time 9 pm, last Friday of every 
month, except June, July and August 


Philadelphia County Medical Society, Eye Section 

Chairman Dr Walter I Lillie, 255 S 17tli St, Philadelphia 
Secretary Dr Edmund B Spaeth, 1930 Chestnut St, Philadelphia 
Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 

President Dr Edward Stieren, Union Trust Bldg, Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave , Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 


Richmond Ophthalmological and Oto-Laryecological Society 
President Dr N H Turner 200 E Franklin St, Richmond, Va 
Secretary Dr Richard \V Vaughan, Medical Arts Bldg, Richmond Va 

■".-o„cIMo,f4.ofe"ch ifro. 
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Rochester Eye, Ear, Nose and Throat Society 
President Dr R E Elliott, 78 S Fitzhugh St , Rochester, N Y 
Secretary-Treasurer Dr Raphael Farber, 280 Monroe Ave , Rochester, N Y 
Place I?ochester Medical Association, 113 Prince St Time 8 p m, third 
Monday of each month from October to May 

St Louis Ophthalmic Society 
President Dr Roy E Mason, Frisco Bldg, St Louis 
Secretary Dr Leslie Charles Drews, 508 N Grand Blvd, St Louis 
Place Oscar Johnson Institute Time Clinical meeting 5 30 p m , dinner and 
scientific meeting 6 30 p m , fourth Friday of each month from October to 
April, inclusive, except December 

San Antonio Ophthalmolo-Oto-Laryngological Society 
President Dr Oscar H Judkins, 414 Navarro St , San Antonio, Texas 
Secretary-Treasurer Dr Wilfred E Muldoon, 414 Navarro St, San Antonio, 
Texas 

Place Bexar County Medical Library Time 8 p m , first Tuesday of each 
month from October to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr Russell Fletcher, 490 Post St, San Francisco 
Secretary Dr Avery Morley Hicks, 490 Post St , San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except May, June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 
President Dr R R Kirkpatrick, 6th and Walnut Sts , Texarkana, Ark 
Secretary-Treasurer Dr W L Atkins, 940 Margaret PI , Shreveport, La 
Place Shreveport Charity Hospital Time 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 
President Dr P B Greene, 422 Riverside Ave, Spokane, Wash 
Secretary Dr O M Rott, 421 Riverside Ave , Spokane, Wash 
Place Paulsen Medical and Dental Library Time 8 pm, fourth Tuesday of 
each month except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society 
President Dr James F Cahill, 428 S Salma St, Syracuse, N Y 
Secretary-Treasurer Dr I Herbert Katz, 713 E Genesee St , Syracuse, N Y 
Place University Qub Time First Tuesday of each month except June, July 
and August 

Toronto Academy of Medicine, Section of Ophthalmology 
Chairman Dr A Lloyd Morgan, 170 St George St , Toronto, Canada 
Secretary Dr W R F Luke, 170 St George St, Toronto, Canada 
Place Academy of Medicine, 13 Queen’s Pk Time First Monday of eac 
month, November to April 

Washington, D C , Ophthalmological Society 
President Dr G Victor Simpson, 1710 Rhode Island Ave , N W , Washington, 

DC n P 

Secretary-Treasurer Dr Frank D Costenbader, 1726 I St, Washington, -U 
Place Episcopal Eye, Ear and Throat Hospital Time 8 pm, first Mon 
in November, January, March and May 
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IMPLANTATION OF HOLLOW GROOVED BODY 
INTO ORBIT FOR FILLING 

LATE AFTER EKUCLEATION OF EYEBALL 


JOHN M WHEELER, M D f 

XEW YORK 


Many authois have descnbed or advocated implantation of vaiious 
substances into Tenon’s capsule immediately aftei lemoval of the eye- 
ball This paper is not concerned with these pioceduies but lather 
with the introduction of a body behind Tenon’s capsule late after 
healing- from enucleation has taken place A sharp distinction should 
be made between putting filling into Tenon’s capsule while it is open 
and putting filling behind the organized mat of Tenon’s capsule that 
lesults fiom collapse of the Avails of the cawty and healing of the flaps 
of the capsule that come in apposition behind the conjunctival covering 
of the fundus of the socket 


Patients object to an appearance of sinking of an artificial eye and 
paiticularly to sinking belon the upper oibital maigin above the aiti- 
ficial eye Along with the sinking there is, in some degiee, smoothing 
of the fold of the upper lid For such a deformity implantation should 
not be made into the upper part of the orbit but into the muscle cone 
behind the fundus of the socket This tends to correct the backward 
position of the prothesis and to carry to then proper place the stiuc- 
tures that belong m the upper part of the orbit Such an operation is 
particularly indicated in cases of traumatic injury with defects in the 
flooi of the orbit, with letting down and loss of orbital contents In 
some cases filling along the floor as well as m the muscle cone may be 
needed For implantation along the floor, fascia lata is used For 
filling inside the muscle cone, different substances have been used 
among them vital tissues, such as fascia, cartilage, bone and fat There 
seems to be no advantage in the use of vital tissue, as a properly placed 
nonvital body can stay m place indefinitely and hold its own against 

the orbit are not badly injuied, fat may 
T Dr Wheeler died Aug 22, 1938 

Mctac, AXtmT""’' of N- YoA Acade.,. 
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be satisfactory, but if theie is considerable scar tissue in the orbit, a 
fat giaft IS liable to contract Moreover, in several cases pioliferation 
has taken place in a fat graft, with the formation of lipoma 

Smooth spheres of gold or glass have been used, and they could be 
leconimended except that aftei a period of weeks, months or years they 
aie liable to migiate fiom the muscle cone, taking with them their 
capsules of newly formed tissue with which they have become sur- 
louiided Some yeais ago, conscious of the frequent misbehavior of 
smooth spheies m the muscle cone, I implanted cork The implant was 
cut 111 the form of a sphere, and then four giooves were cut in the 
sphere, each groove to receive one of the four rectus muscles These 
grooved spheres stayed in place rvell, but a peculiar phenomenon made 
then use inadvisable Long after their implantation the tissues in front 
of them sloughed, and they appeared in the cul-de-sac Why this hap- 



Fig 1 — Hollow glass body for implantation behind Tenon’s capsule late after 
enucleation of the e 3 '^eball Notice the four grooves for the reception of the four 
rectus muscles 

pened I do not know but I suppose that some chemical change took 
place with a degree of disintegi ation of the cork and necrosis of the 
tissue about the cork The success that I met with, as far as the 
staying in place of the grooved spheres of cork was concerned, led me 
to the use of a smooth body made of glass A glass blower made the 
four grooves to receive the four rectus muscles, and implantation of 
this body has been rewaided by permanent good results Roentgeno- 
grams have demonstrated that the axis of the grooved sphere corre- 
sponds with the axis of the orbit, so probably the rectus muscles stay 
permanently in the grooves So far, none of these bodies has given 
trouble late after implantation Figure 1 shows the smooth glass bodi 
with the four grooves made to receive the rectus muscles 
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OPERATIVE TECHNIC 

Block anesthesia of the orbit is not fully effective Infiltration of the orbit with 
procaine hj''drochloride is permissible, although it entails the disadvantage of 
partially filling the orbit which is to receive the sphere and so putting Tenon’s 
capsule on the stretch at the conclusion of the operation Avertm or aveitin and 
ether inhalation are satisfactory 

An ordinary speculum is introduced to expose the fundus of the socket With 
a knife or scissors, a horizontal incision is made through the conjunctiva completely 
across the fundus behind the palpebral fissure (fig 2 A) The conjunctiva is 
dissected from Tenon’s capsule freely with scissors and with the least possible 



Fig 2 —Steps in the operative procedure In A, with the speculum m place, a 
horizontal incision is made m the conjunctiva completely across the fundus of the 
socket In B the conjunctiva has been dissected from the underlying Tenon’s 
capsule, and the conjunctival flaps have been placed in the blades of the speculum 
with the eyelids A vertical incision has been made through Tenon’s capsule deep 
into the orbital tissue A hollow grooved body has been placed in the orbit and 
sutures have been placed to cause overlapping of the flaps of Tenon's capsule’ In 
C tlic oierlapping flaps of the capsule are secured by 000 chromic catgut sutures 
In D the conjunctiva ,s released from the blades of the speculum and the con- 
junctna is closed by fine silk or catgut sutures 
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traumatism Then the conjunctiva is taken m the blades of the speculum along 
with the lids A vertical incision is made in Tenon’s capsule, and the dissection 
is earned into the orbital tissue within the muscle cone As the orbital dissection 
IS carried backward, it should take the direction of the axis of the orbit and pass 
nasalward toward the apex, otherwise the external rectus muscle is liable to be 
cut The orbital incision should go to within about 1 cm of the orbital apex 
Usually the ophthalmic artery need not be cut, but occasionally it is injured, and 
It may have to be clamped The mat of Tenon’s capsule is dissected up a few 
millimeters on each side of the vertical incision If the orbital dissection is 
adequate, the grooved sphere will slip easily into the newly formed cavity within 
the muscle cone The direction of the grooves m the implant and their position 
should be such that the four rectus muscles will fit into them The axis of the 
implant then corresponds approximately with that of the orbit It should be 
pressed well back into the orbit Mattress sutures of fine chromic catgut are 
placed in Tenon’s capsule, so that there will be an overlapping of the flaps of the 
capsule of 4 or 5 mm Figures 2 B and C illustrate the manner in which the flaps 
are brought squarely into an overlapping position For this suturing, atraumatic 
needles are of advantage, as the needles and suture material slip through almost 
without resistance Next, the conjunctival flaps are raised from the blades of the 

speculum, and the horizontal conjunctival wound is closed by fine silk or catgut 

sutures, as shown in figure 2D A firm pressure dressing should be applied at the 
conclusion of the operation and left in place for about one week The pressure will 
hold the flaps accurately in place and will prevent hemorrhage into the orbit The 
conjunctival sutures may be lemoved when the pressure dressing is taken off, 

and a light dressing may be worn for a few days The socket is ready for a 

prosthesis three weeks after operation 

DISCUSSION 

Dr Clyde E McDannald What is the appioxiiiiate size of these 
implants, and what are the possibilities of erosion of a glass implant? 

I bring up this question of erosion because when I was an intern at the 
New York Eye and Ear Infirmary a man appeared one day with severe 
pain m his tye and stated that he had undergone a Mule’s operation 
thirteen years pieviously m London He had taken out his handkerchief, 
and AViped his eye, and since then he had had severe pain I referred 
him to one of the surgeons, who found that the ball had completely 
eioded and broken into innumeiable fine particles I wonder if there 
is a possibility of this taking place with the implant described here 

Dr John M Wheeler I do not know I have been doing the 
operation that I am advocating for a little over three years, and that is 
too short a time to judge on the particular point of possible erosion 
I remember the case Dr McDannald spoke about, it is the only one 
of its kind of which I have heard The implantation was made into the 
sclera, but implantations of glass by the hundreds were done on 
American soldiers during the World War As far as I know none of 
the implants has disintegrated I think that glass or gold placed in the 
orbit behind Tenon’s capsule will stay indefinitely At least, I hope so 

The grooved glass implants have been made by Mager and Gougei- 
man m different sizes, but I think that the implant of preference is one 
with an anteroposterior diametei of 18 mm 



DETERMINATION AND SIGNIFICANCE OF THE 
SCOTOPIC RETINAL VISIBILITY CURVE 


ELEK LUDVIGH, PhD 

BOSTON 

Foi the past half centuiy the i elation between visual pm pie and 
vision has been realized to be of fundamental impoitance Many 
investigators^ have compaied the absoiption spectium of visual puiple 
with the scotopic visibility cuive Some of the moie lecent compaii- 
sons have lieen made by Hecht and Williams,” Dai tnall and Goodeve “ 
and Blum ^ The comparisons made b}’’ Hecht and Williams and by 
Blum aie inadequate because the absorption spectium of visual purple 
was compaied with the scotopic oculai visibility cuive, which means 
that no coirections were made foi the selective absoiption of light b} 
the lefi active media of the human eye These compaiisons aie also 
inadequate because the absorption spectium of visual purple used was 
that determined by Koettgen and Abelsdoi if whereas the more recent 
work of Lythgoe,*^ of Krause and SidwelH and of Bayhss, Lythgoe 
and Tansley ' has shown that the absorption of light of short wave- 
ienglhs by visual purple is much greatei than was formerly supposed 

From the Howe Laboratory of Ophthalmology, Harvaid University, and the 
Massachusetts Eye and Ear Infirmary 

1 (c) Trendelenburg, W Quantitative Untersuchungen uber die Bleichung 

des Sehpurpurs in monochromatischem Licht, Ztschr f Psychol u Physiol d 
Sinnesorg 37 1, 1905 (b) Koenig, A Ueber den menschlichen Sehpurpur und 

seme Bedeutung fur das Sehen, Sitzungsb d k Akad d Wissensch, 1894, p 577 

(c) Koettgen, E, and Abelsdorff, G Absorption und Zersetzung des Sehpurpurs 
bei den Wirbeltieren, Ztschr f Psychol u Physiol d Sinnesorg 12 161, 1896 

(d) Hecht, S The Visibility of the Spectrum, J Optic Soc America 9 211, 

1924 (c) Venable, W M The Absorption Spectrum of Visual Purple, ibid 10 

133, 1925 

2 Hecht, S , and Williams, R E The Visibility of Monochromatic Radiation 
and the Absorption Spectrum of Visual Purple, J Gen Physiol 5 1, 1922 

3 Dartnall, H J A, and Goodeve, C F Scotopic Luminosity Curve and 
the Absorption Spectrum of Visual Purple, Nature. London 139 409, 1937 

4 Blum, H F Visual Purple and Rod Vision, Science 87 193, 1938 

5 Ljthgoc, R J The Absorption Spectra of Visual Purple and of Indicator 
Yellow, J Physiol 89 331, 1937 

6 Krause, A C, and Sidwell, A E The Absorption Spectra of Visual 
Purple and Its Photodecomposition Products, Am J Physiol 121 215, 1938 

7 Bajhss, L E , Lythgoe, R J , and Tansley, K Some New Forms of 
\isual Purple Found in Sea Fishes, with a Note on the Visual Cells of Origin 
Proc Roj Soc , London, s B 120 95, 1936 
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The comparison made by Dartnall and Goodeve,^ although they used 
modern data on the absorption spectrum of visual purple, is inadequate 
because again the comparison vi^as made with the scotopic ocular 
visibility curve It is essential that the modern data on the absorption 
spectrum of visual purple be compared with those on the scotopic 
retinal visibility curve In order to determine the scotopic retinal 
visibility curve, it is necessary to transform the scotopic ocular visibility 
curve by allowing for the selective absorption of light by the refractive 
media of the human eye This transformation has hitherto been 
impossible because of lack of the necessary data The pnly available 
quantitative data relating to this subject are those of Roggenbau and 
Wetthauei ® on the bovine eye Unfortunately, one cannot assume 
that the absorption spectrum of the bovine eye is the same as that of 
the human eye Among many other differences, the bovine eye is 
largei and younger than the adult human eye In fact, that the limits 
of tiansmission of the ocular media in the violet and ultiaviolet portions 
of the spectium vary considerably with the genus of animal has been 
shown by Shoji ® Recently, in collaboration with E F McCaithy 
I detei mined the absorption spectrums of the refractive media of each 
of several optically normal human eyes A description of the apparatus 
and of the method used in this investigation and also of the results has 
appeared in an article m the Archives^® The purpose of the piesent 
paper is to present a comparison between the absorption spectrum of 
rhodopsin and the scotopic retinal visibility curve and to discuss the 
significance of the agreement found 

The comparison made by Hecht and W ilhams " is shown in chart 1 
The data of Koettgen and Abelsdorff^' at 420, 440, 640 and 660 milli- 
microns were discarded by Hecht and Williams on the grounds that 
they had been inadequately determined The discrepancy between the 
positions of the two curves on the wavelength axis was explained by 
Hecht and Williams in terms of Kundt’s rule, according to which the 
absorption spectium of a substance in solution moves toward the long 
wave end of the spectrum as the refractive index of the solvent 
increases They pointed out that the absorption spectrum of visual 
purple is obtained while the visual purple is in dilute bile salts solu- 
tions They assumed that the visual purple in the living retina is in 

8 Roggenbau, C , and Wetthauer, A (a) Zur Frage der Erwarmbarkeit der 
einzelnen hcbtbrechenden Teile des Auges nach Bestrahlung durch einen leuchtenden 
Korper, Ztschr f Augenh 64 143, 1928, (&) Ueber die Durcblassigkeit der 
brechenden Augenmedien fur langwelliges Licht nach Untersuchungen am Rinds- 
auge, Klin Monatsbl f Augenh 79 458, 1927 

9 Sho]i, Y Untersuchung uber die Absorption der ultravioletten Strahlen 
durch die Augenmedien, Mitt a d med Fakult d k Univ zu Tokyo 29 61, 1922 

10 Ludvigh, E , and McCarthy, E F Absorption of Visible Light by the 
Refractive Media of the Human Eye, Arch Ophth 20 37 (July) 1938 
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some sense m solution m the rods, saying that “The terminal segments 
of the rods are, from all observations and descriptions, fairly dense 
and highly refractive bodies It is in these that the visual 

purple is dissolved in the living retina” They suggested “The dif- 
ference in the positions of the two curves is explainable in terms of 
Kundt’s lule This would assume that the visual purple we can 
extract from the eye and whose maximum of absorption in bile salts 
solution is at 503 fifi, is piesent m solution m the rods where its absorp- 
tion maximum is at 511 /xfi, and in very dilute solution in the cones where 
its maximum is at 554 /j-ij- (or more probably, as corrected for macular 
transmission, at 540 /x/ji) ” This explanation of the difference between 
the two curves in chart 1 seems inadequate It has been pointed out 



Soo sso €ao 

tVavQ-Lettfth 


Chart 1 — The solid line is the scotopic ocular visibility curve in terms of 
energies (Hecht and Williams) , the dash line, the absorption spectrum of visual 
purple (Koettgen and Abelsdorff) 


by Dartnall and Goodeve^ and also by Blum ^ that Kundts rule is 
unreliable Kiause^^ has noted that according to Kuhne dried visual 
purple is fairl} light-stable This lends weight to his suggestion that 
the leaction of visual purple to light may involve water and be bimo- 
lecular, a bimolecular reaction occurring m a large excess of water, 
giving the appearance of a unimolecular reaction Tansley has 


11 Krause, A C 
Press, 1934, p 76 


The Biochemistry of the Eye, Baltimore, Johns Hopkins 


12 Tanslej, K The Regeneration of Visual Purple 
Adaptation and Night Blindness, J Physiol 71 442, 1931 


Its Relation to Dark 
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pointed out that the lesults of hei experiments on the amount of 
visual puiple piesent in the retinas of dark-adapted lats may be 
expiessed by the equation for a unimolecular reaction This evidence 
and also the high watei content of the retina suggest strongly that 
even though rhodopsm may be in the terminal segments of the rods, 
it may still be in weak aqueous solution In this case Kundt’s rule 
could not validly be used to explain the discrepancy between the two 
curves even if it weie known to apply to solutions of visual purple 
As a matter of fact, however, Kundt’s rule would have to accom- 
plish a great deal more than collect the difference between the two 
curves m chart 1 In chait 2 the data of Hecht and Williams on the 
scotopic ocular visibility curve and the modern data of Lythgoe ® on 



Chart 2 — The solid line is the scotopic ocular visibilitj'- curve in terms of 
energies (Hecht and Williams) , the dash line, the absorption spectrum of visual 
purple (Ljdhgoe) 

the absorption spectium of visual jDurple aie shown foi comparison 
Lythgoe’s values for pa 7 0 weie used According to Nakashima, 
the pH of the dark-adapted letina is about 7 3 Lythgoe’s values for 
pH 7 0 and pH 7 6 are so nearly the same, however, that interpolation 
did not seem warranted It may be noted in passing that the data of 
Krause and Sidwell ® on bovine visual purple are in essential agreement 
with those of Lythgoe ® on the visual purple of the frog It is seen m 
chart 2 that not only is there a considerable discrepancy between the 
maxima of the two curves but the curve representing the absorption 
spectrum of ihodopsm is much higher m the blue end of the spectrum 

13 Nakasbima, M Beitrage zur Kenntnis des Sehpurpurs, abstracted, 
Zentralbl f d ges Ophth 22 772, 1930 
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than that representing the scotopic ocular visibilit}' curve Even if 
ICundt’s rule were operative and shifted the dash line cuive about 
9 millimicrons to the right so that the maxima of the two curves 
coincided, a great discrepancy m the blue end of the spectrum would 
still remain 

The reasoning which causes one to expect agreement between the 
absorption spectium of rhodopsm and the scotopic retinal visibility 
curve IS as follows It is believed that Msuai purple is the light- 
sensitive substance imolved in rod or scotopic vision According to 
the law of photochemistry enunciated by von Grotthus “ and Draperd"^ 
only that light which is absoibed can initiate a chemical change 
Hence, if visual purple is the photosensitive substance for scotopic 
vision, the sensitivity of the rods to light of different wavelengths 
must be dependent on the extent to which light of various wave- 
lengths IS absorbed by rhodopsm Furtliermoie, Einstein’s law of 
photochemical equivalence, or the law of Stark and Einstein, states 
essentially that the number of molecules of the absorbing substance 
which decompose is equal to the numbei of quanta absorbed The 
question as to whether or not this law may be applied to other than 
the first stage of the photochemical reaction need not be of concern 
here, particularly in view of the fact that Dartnall, Goodeve and 
Lythgoe^® appear to have demonstrated that the quantum efficiency 
of the reaction is probably 1 The scotopic ocular visibility curve is 
determined by finding for different wavelengths the amount of energy 
to which the eje must be subjected m order to produce a given sen- 
sation of brightness The sensation of brightness in question may be 
that of threshold brightness or of some brightness above the threshold 
It may now be assumed that equal brightness means that an equal 
number of quanta has been absorbed by the visual purple no matter 
what the wavelength of the stimulating light 

14 %on Grotthus, T Abhandlungen uber Elektnzitat und Licht, in Ostwald, 
F W Klassiker der exakten Wissenschaften, Leipzig, Wilhelm Engelmann, 1906, 
no 152, p 101 

15 Draper, J W On Some Analogies Between the Phenomena of the Clinical 
Rays and Those of Radiant Heat, Phil Mag 19 195, 1841 , On the Allotropism of 
Chlorine as Connected with the Theorj of Substitutions, ibid 27,327, 1845 

16 Einstein, A Ueber einen die Erzeugung und Verwandlung des Lichtes 
betreffenden heuristischen Gcsichtspunkt, Ann d Phjs 17 132, 1905, Ther- 
mod>namische Begrundung des photochemischen Aequivalentgesetzes, ibid 37 832, 
1912, Nachtrag zu meiner Arbeit “Thermodj namtsche Begrundung des photo- 
chemischen Acqunalentgcsetzes,” ibid 38 881, 1912 

17 Stark, J Weitere Bemerkungen uber die thermische und chemische Absorp- 
tion im Bandenspektrum, Phjsikal Ztschr 9 889, 1908, Ueber die zerstaubende 
Wirkung des Lichtes und die optische Sensibilisation, ibid 9 894, 1908 

18 Dartnall, H J K , Goodere, C F, and Ljthgoe, R J ' The Effect of 
Temperature on the Photochemical Bleaching of Visual Purple Solutions Proc 
Ro\ Soc , London, s B 136 35, 1937 
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If lo IS the incident energy, la the energy absorbed by the visual 
purple, a the absorption coefficient of visual purple and c the concen- 
tiation of visual purple, then Beer’s law may be expressed as follows 

(1) Ia=Io (1-e-^^) 

One can express e““ by expanding it into the series 

(2) e--=l-ac-ff 

With small values of c, the terms with powers higher than the first 
may be neglected Substituting equation 2 m equation 1, one gets 

(3) Ia=Ioac or 

Now the number of incident quanta, Uq, is proportional to the incident 
energy for any given wavelength That is, 

(4) no=klo 

Also, the number of absorbed quanta, na, is piopoitional to the 
absorbed energy, and since the absorbed energy is of the same wave- 
length as the incident energy, the constant of propoi tionality remains 
k, so that 


(5) na=kla 

Dividing equation 5 by equation 4 gives 
and substituting this in equation 3 gives 

( 7 ) 

But, as has been seen, in the experimental conditions under which the 
visibility curve is determined, the value of iia at every wavelength is 
the same, since sensations of equal brightness are produced at every 
wavelength Also, the concentiation, c, is the same at every wave- 
length, since the state of adaptation is constant Expressing as a 
new constant, k', gives 

( 8 ) 

which states that the absorption coefficient in inversely proportional 
to the number of incident quanta necessary at each wavelength to 
produce a given sensation of brightness Now the usual visibility 
curve plots the reciprocal of the amount of energy necessary to pro- 
duce a given sensation of brightness at each wavelength, i e , visi- 
bility =V=l/Io, but since the value of lo and the wavelength are 
known, visibility may equally well be expressed as the reciprocal of 
the number of quanta necessary to pioduce a given sensation of 
brightness at each wavelength, i e , 


(9) V=^ 

and substituting equation 9 in equation S gives 

(10) a=k'V, 

which states that the absorption coefficient of rhodopsin at any wave- 
length is proportional to the visibility expressed in quantum terms 
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at that wavelength The values of a for various values of X (wave- 
length) are known for visual purple The values of l/Io for various 
values of X are also known, and, indeed, these values determined at 
low intensities are the data w^hich are plotted m the scotopic ocular 
visibility curve The first task is to transform the scotopic ocular 
visibility curve, by means of the data which E F McCarthy and I 
obtained on the absorption spectrum of the refractive media of the 
human eye, into a scotopic retinal visibility curve The observers 
used by Hecht and Williams m their determination of the visibility 
curve had an average age of “about 25 years Therefore, E F 
McCarthy and I computed the average absorption spectrum for the 
refractive media of four eyes with an average age of 21 5 years, as 
described in a previous paper The scotopic ocular visibility curve 
was now transformed by utilizing this average selective absorption data 
The result of this transformation is that the visibilit)^ cuive is 
expiessed in terms of energies incident on the retina lather than in 
teims of energies incident on the cornea Taking the reciprocals of 
the energies incident on the retina necessary to produce a given sen- 
sation of brightness gives the scotopic letmal visibility curve 

Now a further transformation is needed The scotopic letinal 
visibility curve as found by the foregoing method is expressed in 
terms of energies, but, according to the Stark-Einstein law the num- 
ber of molecules decomposed in a photochemical reaction is piopor- 
tional not to the amount of energy absorbed but to the numbei of 
quanta absorbed Since the quantum energy varies with the w^ave- 
length, a further transformation must be made in order to expiess 
the scotopic retinal visibility curve in terms of quanta, i e , it is neces- 
sary to know^ the reciprocal of the number of quanta required at each 
ww'clength to produce a given sensation of brightness This tians- 
foimation is readily accomplished by dividing the necessary incident 
eneigy at each w^avelength by the quantum energy at that wavelength 
This gives the number of quanta necessary at each wavelength to 
produce a given sensation of brightness Taking the reciprocal of 
each such number gives the scotopic retinal visibility curve expiessed 
in terms of quanta The total effect of both transformations is shown 
in chart 3 The scotopic visibility cuive after both transformations 
IS much higher than the transformed curve m the blue end of the 
spectrum, and its peak, as detci mined by several methods of interpo- 
lation, IS shifted more than 10 millimicrons tow^ard the violet end of 
the spectrum Only 3 millimicrons of this shift can be attributed to 
the Stark-Einstein effect Chart 4 shows the scotopic retinal visibilit\ 
cune expressed m terms of quanta as compared with the absorption 
coefficients of rhodopsm Since all that is necessary is that the absorp- 
tion coefficients of rhodopsm should be proportional to the scotopic 
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retinal visibility curve in teiins of quanta, it is legitimate to give both 
curves the same maximum oidinate, and this has been done It is 
to be seen that chart 4 shows a much greater degree of agieement 
between tbe two cuives than does chart 2 The comparison made by 
Hecht and Williams, shown in chart 1 is, of course, not adequate 
because (1) they did not have available to them the modem data on 
the absorption spectrum of ihodopsin, (2) they did not have available 
to them the data on the absorption spectrum of the ocular media, 
(3) they failed to utilize the data of Koettgen and Abelsdorff in the 
blue end of the spectium, wheie disagieement would have been evi- 
dent, and, finally, (4) they failed to make the necessary Stark- 
Einstein transformation Chart 4 shows that the maxima of the two 



Chart 3 — ^The solid line is the scotopic ocular visibility curve m terms of 
energies (Hecht and Williams) , the dash line, the scotopic retinal visibility curve 
in terms of quanta (Ludvigh) 

cuives are almost coincident The difference between the maxima of 
the two curves has been reduced from ovei 9 millimicions to less than 
1 millimicron The determination of the maximum for each of the 
curves is subject not only to experimental error but to sampling erroi 
Furthermore, the maximum m each case must be found eithei by 
interpolation or by means of an equation giving an empiric fit for the 
values m tbe vicinity of the maximum In view of these sources of 
error, it may be concluded that the diffeience of less than 1 milh- 
micron between the maxima of the two curves of chart 4 is not 
significant 

The foregoing considerations lead to the conclusion that it is 
unnecessary to invoke Kundt’s rule to explain the discrepancy between 
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the maximum of the absoiption spectium of ihodopsm and the maxi- 
mum of the scotopic visibility cun'e, because any significant disci ep- 
ancy disappears when the compaiison between the two sets of data 
IS piopeily made Since it is a piioii impiobable that Kundt’s lulc 
is opeiatmg, and since theie is no disci epancy between the maxima 
left foi it to explain, it may be concluded that Kundt’s lule is not 
applicable to visual purple undei the conditions in question Hecht 
and Williams have suggested that the Kundt shift may account foi 
the diffeience between the scotopic and the photopic visibility cuive 
But if the Kundt shift does not account foi the diffeience of 9 oi 
10 milhmicions between the maxima of the two cuives shown in 
chart 2, then it seems unlikely that it accounts for the diffeience of 



Chart 4— The solid line is the scotopic retinal visibility curve in terms 
of quanta (Ludvigh) , the dash line, the absorption spectrum of visual purple 
(Lythgoc) 

almost 50 miUimicrons between the scotopic and the photopic visibility 
cuive 

The height of the scotopic letinal visibility curve at wavelengths 
less than 430 millimicrons indicates that the eye is more sensitive to 
light of these short wavelengths than would be expected fiom the 
absorption spectium of visual purple Three possible explanations 
foi this discrepancy aie suggested 1 The selectivity of the absoip- 
tion by the lefractive media of the young human eye may not be 
so great as the calculations made by E F McCarthy and me indicate 
for the reasons discussed in a previous paper 2 Strong fluorescence 
by the retina might make the apparent sensitivity of the eye to light 
of short wavelengths greater than tt actually ,s In our determmat.on 
of the absorption spectrum of the refractive media of the human eye 
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while the media were in situ in the eye, the retina was not included 
3 The piesence of stray light may cause the measuied sensitivity of 
the eye to light of short wavelengths to be considerably greater than 
its true sensitivity Hecht and Williams in determining the scotopic 
ocular visibility curve do not appear to have taken any precautions to 
exclude this factor Stray light may in pait account for the different 
results obtained by different observers when working at short 
wavelengths 

There are several interesting conclusions to be drawn from chart 4 
One conclusion depends on the fact that the scotopic letinal visibility 
curve expressed in terms of quanta is clearly unsymmetnc and not 
well fitted by a one term exponential formula The high degree of 
symmetry of the scotopic ocular visibility curve expressed in terms 
of energies and also the accuiacy with which it may be fitted by a 
simple probability equation have led several authors to suggest that 
these two facts are of importance for a theory of vision Thus Hecht 
and Williams " and Hecht noted that the scotopic ocular visibility 
curve IS symmetric and that Nutting’s-^ formula for the similai 
photopic ocular visibility curve is based on a probability function 
Hecht assumed that “the absorption coefficient of the sensitive sub 
stance m the eye will be proportional to the reciprocal of the amount 
of energy needed to produce a given brightness in the eye’ Then 
the absorption spectrum of visual purple will also be S}mmetiic This 
assumed symmetiT- Hecht and Williams explained by a further Inpoth- 
esis They stated “The symmetrical or nearly symmetrical curves 
that lepresent simple absorption spectra resemble strikingly the dis- 
tribution curves of errors, of population, etc , which are familiar in 
the theory of statistics It may be that the shape of an absorption 
curve represents the fact that the absorbing substance is composed 
not of a uniform series of resonators, but of a group of resonators 
whose free periods may be expressed by the common distribution curves 

19 Hartman, L W The Visibility of Radiation in the Blue End of the Visible 
Spectrum, Physiol Rev 11 327, 1918 Coblentz, W W , and Emerson, W B 
Relative Sensibility of the Eye to Light of Different Colors and Some Practical 
Applications to Radiation Problems, Bulletin 14, United States Department of Com- 
merce, Bureau of Standards, 1918, p 167 Nutting, P G The Visibility of 
Radiation, Phil Mag 29 301, 1915 

20 (a) Priest, I G The Law of Symmetry of the Visibility Function, 

Physiol Rev 11 498, 1918 (b) Troland, L T The Enigma of Color Vision, 

Am J Physiol Optics 2 23, 1920 , (c) The Nature of the Visual Receptor Process, 
J Optic Soc America 1 3, 1917, (cf) Brilliance and Chroma in Relation to Zone 
Theories of Color, ibid 6 3, 1922 (e) Hecht (/) Hecht and Williams - 

21 Nutting, P G The Luminous Equivalent of Radiation, Bulletin 103, United 
States Department of Commerce, Bureau of Standards, 1908, p 261 
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of the statisticians” But, as has been shown, the absoiption spectrum 
of visual puiple should lesemble not the scotopic ocular visibility 
cuive expiessed in terms of energies but the scotopic letinal visibility 
curve expiessed in teims of quanta Furthermoie, since the lattei cuiwe 
IS asymmetric, any explanation of its symmetiy, whethei by means of 
a population distiibution of the fiee peiiods of a gioup of lesonators 
01 otherwise, is supeifluous 

Prior to the work of Hecht and Williams, Tioland drew fiom 
the symmetiy of the visibility curve a conclusion opposite to that of 
Hecht and Williams He stated “This extieme symmetry of the 
visibility curve seems to me to militate somewhat against chemical 
theories of the visual receptoi piocess Resonance curves, in general, 
are asymmetrical, and the same is tiue of absoiption curves, which 
aie particular examples of resonance cuives None of these cuives 
fit the piobability function ” The knowledge that the scotopic letinal 
visibility cuive expiessed in terms of quanta is markedly asymmetiic 
both eliminates the objection of Troland and makes unnecessary the 
assumption of Hecht and Williams 

Another important conclusion to be drawn from the agreement 
between the coriected visibility curve and the absorption spectium of 
visual purple concerns the question of the “puiity” of solutions of 
visual purple Thus the results of Lythgoe,® of Kiause and Sidwell® 
and of Bayliss, Lythgoe and Tansley^ all show that the absoiption 
spectrum of the visual purple solutions which they used was asym- 
metric and higher than the scotopic ocular visibility curve in the blue 
end of the spectrum, as appears in chart 2 This asymmetry was 
thought to be inconsistent with the scotopic visibility curve and was 
attributed to the presence of yellow impurities Thus Bayliss, Lythgoe 
and Tansley stated in connection with the yellow impuiities “If it 
were possible to make a full correction for these substances, it is 
probable that the absorption curve of visual puiple would be loughly 
symmetrical when plotted to a scale of wavelengths ” Lythgoe also 
noted that the absorption of visual purple is relatively high in the 
blue end of the spectrum and attributed this to yellow impurities, 
although the better solutions “contain only a small amount of yellow 
impurities ” He stated that “with successive purifications the 

density of the unbleached extract becomes progressively less at any 
one of the short wavelengths” and “with a quite pure extract it would 
probably be very small in the region of 400 The present solu- 
tions almost certainly contain yellow impuiities, and before one can 
derive values for the density of visual purple at the shoiter wave- 
lengths, it^is necessar}’- to assume values for the absorption of these 
impuiities Lythgoe after making allowance for the assumed values 
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of the absorption spectrum of the 3fellow impurities, found the absorp- 
tion spectium of the "parent” visual purple, which is seen to be 
roughly symmetric Granit and Munsterhjelm compared the height 
of the b wave of the frog’s electi oretinogram with Lythgoe’s data 
on the absorption spectrum of the “parent” visual purple and observed 
that "the curve for the b wave extends too far towards the violet end 
to fit the curve for pure visual purple ” They pointed out "the neces- 
sity of finding some substance other than visual purple oi a modifi- 
cation of visual purple in order to explain the presence of asym- 
metrical curves ” 

But, as has been shown, the scotopic retinal visibility curve 
expressed m terms of quanta agrees not with the absorption spectrum 
of Lythgoe’s assumed “parent” visual purple but with his experi- 
mental data uncorrected for the presence of yellow impurities In 
view of the fact that Lythgoe’s uncorrected data aie in agreement 
with those of Krause on bovine visual purple, it appears that the 
photosensitive substance involved in scotopic vision is not the cal- 
culated “parent” visual purple described by Lythgoe but visual purple 
in the form in which he actually measured its absorption spectrum 
If the absorption spectrum of visual purple is due in part to yellow 
impurities, then these impurities must also be photosensitive Another 
point to be noted is that the data of Granit and Munsterhjelm on 
height of the b wave agree much more closely with the absorption 
spectrum of visual purple than they do with that of the hypothetic 
“parent” visual purple Therefore, it would seem that the solutions 
of visual purple obtained by Lythgoe and also those obtained by Krause 
and Sidwell are indeed practically pure and do not contain nonphoto- 
sensitive impurities to any marked extent 

Examination of chart 3 shows that at low intensities the retina is 
much more sensitive to light of shoit wavelengths than has commonly 
been supposed This fact should be considered in relation to the blue 
arc phenomenon and also to any theory of color vision which 
attributes the sensation of blue to the operation of the rods The 
significance of the scotopic retinal visibility curve foi theories of 
color vision will be considered more fully in a subsequent communi- 
cation dealing with the photopic retinal visibility curve 

22 Gramt, R, and Munsterhjelm, A The Electrical Responses of Dark- 
Adapted Frog’s Eyes to Monochromatic Stimuli, J Physiol 88 436, 1937 

23 Newhall, S M The Constancy of the Blue Arc Phenomenon, J Optic 
Soc America 27 16S, 1937 

24 Roaf, H E Influence of Coloured Lights on Sensitivit 3 ’’ of Eye to Various 
Regions of the Spectrum Study in Relation to Theories of Colour Vision, Quart 
J Exper Physiol 18 243, 1927, Colour Vision, Physiol Rev 13 43, 1933 
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SUMMARY 

A scolopic oculai visibility cuive expiessed in teims of eneigies 
IS transfoimed into a scotopic retinal visibility curve expressed in 
teims of eneigies by utilizing experimental deteiminations of the 
selective absoiption of light by the lefi active media of the human eye 

This scotopic retinal visibility cuive expiessed in terms of ener- 
gies is then tiansformed into a scotopic letinal visibility curve expiessed 
m terms of quanta by application of the Stark-Einstem law of photo- 
chemical equivalence 

The curve thus obtained is asymmetric and agrees with that repie- 
senting the modern deteimination of the absoiption spectium of visual 
purple 

The significance of the scotopic retinal visibility curve is briefly 
discussed with lespect to Kundt’s lule, the Purkmje phenomenon, the 
purity of visual purple solutions, the b wave of the electioietinogiam 
and ceitain visual theories 



PHYSIOLOGIC AND CLINICAL OPHTHALMOLOGIC 
PROBLEMS IN RELATION TO INDI- 
VIDUAL VARIABILITY 

A BRUCKNER 

BASEL, SWITZERLAND 

(Coniinued jtoin page ‘)41) 

CONGENITAL COLOR DEFICIENCIES 

In a minority of persons the form of color vision hitherto dis- 
cussed, with the exception of a few individual variations which do not 
detract from its general character, is not applicable These are the 
so-called color defectives — of whom, as modern investigations show, 
several types are distinguishable 

The majority of recent authors agree that besides the true partly 
color blind, who do not perceive certain definite colors, e g , red and 
green, there are persons who are able to perceive all color qualities but 
whose color sense is, nevertheless, different from that of the noimal 
person These are called anomalous 

Concerning the vision of the congenitally color blind It is generally 
accepted that it is impossible to conclude from the fact that they correctly 
name the colors of certain objects that they experience the same color 
sensations as do normal persons The color blind have from childhood 
heard definite things in their surroundings called by definite names, 
and these names have become impressed on their minds, so that it is 
natural that they should use them However, it is by no means certain 
that their sensations are identical with those of normal persons looking 
at the same things The color-blind person probably perceives with 
greater subtlety than the normal person slight differences in the bright- 
ness and saturation of colors Therefore, a person's color sense cannot 
be determined only by the results obtained when he names colors 
presented to him 

To classify persons according to their diflferentiation of the colors 
in the spectrum, for instance, is also wrong in my opinion I emphasize 
this point, since Edridge-Green,®^ for instance, has classified persons 
as to their color sense into seven classes, according to the different hues 
which they discern in the spectrum The one who sees but a single color 
IS monochromatic, the one who distinguishes two colors is dichromatic 
the one who sees seven colors in the spectrum, according to those of 

34 Edridge-Green, F W Classification of the Colour-Blind, Ophth Rev 35 
10, 1916 
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Newton, is heptachromatic, that is has noiinal color sense Among these 
the anomalous are included, despite the iact that the intensity of light, 
according to the Bezold-Bi ucke phenomenon, must influence the number 
of colors discriminated 

Pm Hal Coloi Blindness —The coloi -blind subject, in contiast to 
the normal person, who needs three lights for the establishment of all 
the hues of the spectrum, can perceive all spectral hues by mixing only 
two— -one of each half of the spectrum Therefore, the person who is 
color blind is called a dichromat, the noimal person, a trichromat This 
name is based not on the quantity of sensations but on the number of 
lights necessaiy for mixing all the hues 

Piobably the person who is color blind sees only blue and yellow 
m addition to the white-black sensations The long wave half of the 
spectrum appears yellow, the other half, blue Between them is a 
so-called neutral point, probably uncolored, where the normal person sees 
the pure green 

As I have already observed, the gaging of the color sense of color- 
blind persons is possible by means of two lights Such gaging curves 
have been obtained by a great number of research workers I shall 
cite only Konig and Dieterici, von Kries,®'' Tschernmg and Larsen,®® 
Tschermak and von Brucke and Inouye The curves obtained by 
Konig and Dieterici are seen in figure 14 There are two sharply distinct 
types Persons with these types were formerly called red blind and 
green blind Now they are ordinarily designated protanopes and deu- 
teranopes, according to the terminology of von Kries The names 
formerly used may suggest that the one group is blind only for red and 
the other for green, though both probably are not able to perceive either 
red or green and see all colors only as yellow or blue of different 
brightness and saturation As figure 14 shows, the two curves coincide 
m the part of the spectrum made up of short waves, but not in that 
made up of long waves The same holds true for the curves of von 
Kries (fig 15) 

The maximum of the warm curve (fig 14), that is, the part of the 
spectrum made up of long waves, is situated between 550 and 560 milli- 

35 von Knes, J Die Gesichtsempfindungen und ihre Analyse, Leinzie Veit 
u Corap , 1882 

36 Tschernmg, M , and Larsen, H Les anomalies des couleurs, T de physiol 
et de path gen 24 475, 1926, La vision des couleurs, ibid 24 492, 1926 

37 Tschermak, A Ueber spektrale Verteilung der Sattigung und uber 
Dreihchter-Eichung des Spektrums, Arch f Augenh 109 1, 1935 

38 von Bruckc, E T , ond Inouye, W Ueber d,e Anordnung der homogenen 

gls'' Phyl'ofui'OT raverknrrten Spektrum, Arch 
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microns for the protanopes and between 570 and 580 for the deuter- 
anopes, while the maximum of the cold curve, the part of the spectrum 
made up of short waves, for both groups is to be found at 450 
millimicrons 

From these curves the following appearance of the spectrum for the 
dichromats has been suggested There is m about the middle of the 
spectrum a noncolored, or neutral, zone, which lies at a different point 
for each type, namely, for the protanopes at about 495 millimicrons and 
for the deuteranopes at about 500 millimicrons But the chief difference 
IS to be found at the red end of the spectrum, which for the protanopes 
IS dark and therefore shortened, while for the deuteianopes it generally 
has the same brightness as for persons with normal color sense The 
saturation increases on both sides ' neutral zone and decreases again 
toward the ends of the spectrum, as shown in the curves 



Fig 14 Gaging curves for dichromats The curves of Brodhun and Waldeyer 
are for deuteranopes, and those of Kranke and Sakaki are for protanopes Beyssell’s 
curve IS that of a totally color-blind person (After Konig and Dietenci 

Recently Tschermak published a report of experiments which show 
that the value of the color, or, better, the saturation, does not dimmish 
toward the ends of the spectrum This finding seems to me to be 
doubtful If the curves of Konig and Dietenci for dichromatic vision 
are transformed m the same manner that I described for normal color 
vision, their course does not agree with Tschermak’s suggestion The 
mean curve for the dichromats is shown in figure 16, m which 
the continuous line represents the protanopes and the dotted line the 
deuteranopes 

If Hering’s antagonistic theory is right, the areas of yellow and 
blue for the dichromats should be equal Apparently this is not so, 
perhaps for the same reason that I have already discussed, in con- 
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Fig 15 — A, distribution of the red values in the dispersional spectrum of 
gaslight for 2 protanopes {S, indicated bj' the dotted line, M, by the dash and 
dot line) and for 2 deuteranopes {N, indicated by the continuous line, Si, by 
the dash line) B, distribution of the blue values in the dispersional spectrum of 
gaslight for 2 protanopes {S, indicated by dotted line, M, by dot and dash line) 
and for 2 deuteranopes (^N, indicated by a continuous line, St, by a dash line) 
(After von Kries, J Ueber Farbensysteme, Ztschr f Psychol 13 241, 1897 ) 



Fig 16 — ^Konig’s gaging curves for dichromats transformed into Hering’s 
curves The continuous line is for a person who is red blind, the dash line is for 
^ person who is green blind (After Bruckner s®) 
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nection with the curves of normal coloi vision, namely, the yellow- 
reddish chaiacter of the daj light or the influence of diascleral light 
Anomalous TncJiiomats — The group of anomalous trichromats was 
fiist discovered by Lord Rayleigh in 1881 They need three gaging 
lights in order to produce all hues , hence their name, anomalous trichro- 
mats Loid Rayleigh investigated coloi equations by a mixture of a 
spectral red of 670 milliinicions (a line of lithium) and a spectral yel- 
lowish green of 530 millimicrons (a line of thallium), which appears 
equal to the yellow of 589 milhmicions, the line of sodium The pio- 
portions of the two components requiied to reach an equation was 
nearly the same A few of his observers required more green, and a 
few, more red Mixed lights prepared to meet the lequirements of 
these groups were naturally too green or too red for normal persons 
Further experiments by Bonders and von Kries confirmed this result 
The teiminology is at best a little complicated At first the group 
which needs more green was called green anomalous, the other, red 
anomalous Then von Kries intioduced the term protanoinal for those 
who need more red and deuteranomal for those who require more gieen 
in the test equation named the Rayleigh-Donders equation 

When tests are made some anomalous are found who not only 
accept a strictly definite proportion of the two mixed lights of 670 
and 530 millimicrons but who accept with the homogeneous yellow 
light of 589 millimicrons a larger amount of different pioportions of the 
two other lights when the luminosity of the yellow light alone is corre- 
spondingly altered Some of them accept the equation of pure yellow 
and pure green, or of yellow and pure red They were called the 
extreme deuteranomals or protanomals Piobably they represent transi- 
tion types between the normal and the color blind But it seems necessary 
to gage the whole system of these types and not to limit the test to the 
single Rayleigh-Donders equation, as has hitherto usually been done 
for persons with these extreme forms of anomaly 

Originally, the anomalous were looked on merely as a theoretically 
interesting variety The detailed investigations by Nagel and Gutt- 
mann at the beginning of the century proved that these so-called 
anomalous trichromats are m many respects defective They have 
always higher specific thresholds than normal persons They require 
a larger stimulus, m the form of inci eased size of field, intensity of 
light, saturation or duration For instance, a small colored field can be 
pel ceived by the anomalous at a shorter distance than by normal persons 
This fact of higher thresholds leads to consideration of the anomalous 
as color defective and therefore to their exclusion from the navy and 

39 Nagel, W A Die Diagnose der anomalen trichromatischen Systeme, 
Klin MonatsW f Augenh 42 366, 1904 

40 Guttmann, A Untersuchungen uber Farbenschwache, Ztschr f Psychol u 
Physiol d Sinnesorg (Abt 2) 42 24 and 250, 1907, 43 146, 199 and 225, 1908 
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the railway service, because there differentiation of colored signals is 
necessary In England, as far as I know, these regulations have not been 
strictly adopted, but m Germany, Switzerland and recently also in 
France the anomalous aie excluded from the railway service 

I shall not go into detail about the results of investigations of the 
color thresholds of the anomalous They are only in part satisfactory 
I shall confine myself to presenting curves showing the thresholds for 
the duration of the colored light — die Fai henzeitscliwelle 

These results were obtained by using a so-called tachistoscope, which 
allows the exposure of a colored field for a very short fixed time, usually 
only a few thousandths of a second The investigation showed that 
generally the time of the exposure required for the perception of the 
specific color depends on the luminosity of the scieen on which for a 
moment the colored light appears The duration is, as will be seen 
in figure 17, a linear function of the brightness of the screen Red has 
the lowest threshold , green, the highest 



Fig 17 — Curves of the thresholds for the duration of the colored light in 
relation to the luminosity of the screen on which the color appears (abscissas) The 
numbers for the degrees indicate the turbinoid values of gray, 0 equals black, 
360, white The ordinates indicate the time in thousandths of a second (<r) during 
which the colored field was exposed (After Bruckner and Kirscb 

This fact has already been established by Guttraann, who when using spectral 
colors found the thresholds much lower than those obtained with pigment colors 
He therefore suggested that the former have a higher specific value than the latter 
But this explanation is not correct The differences found by Guttraann are related 
only to the brightness of the surface on which the colored light appears , in the 
spectroscope the field is ordinarily very dark, say black Therefore, in contrast 
to the other experiments, the thresholds are very low 

The anomalous trichromats have, compared to normal persons, high 
thresholds for the length of exposure to colored light This holds 
especially for green for deuteranomals (fig 18) Protanomals were not 

41 Bruckner, A , and Kirsch, R Untersuchungen uber die Farbenzeitschwelle, 
Ztschr f Psychol u Physiol d Sinnesorg (Abt 2) 46 *229, 1912 
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examined by this method The increase of this one thieshold seems 
to be sufficient ground for excluding the anomalous from the railway 
service, because mistakes may be followed by disastrous consequences 
Gaging curves for the ordinary forms of anomalous color vision 
are given by many investigators, e g , Konig and Dietenci, Tscherning, 
Pitt and others I shall show only the curves of Konig and Dietenci 
transformed into curves corresponding to Hering’s for pure colors, the 
coordinates having been altered in the manner already descfibed (figs 



Fig 18 — Duration thresholds for green of two deuteranomals (continuous lines) 
and two normal persons (dotted lines) (After Bruckner and Kirsch^^) 

11 and 12) It is to be observed that for green the curve of the 
anomalous is a good deal lower than that of normal persons This 
agrees with the fact that in practical life this group is especially 
deficient in the green color sense For protanomals the same finding is 
not yet established by this method, especially with regard to red 

42 I should mention the opinion of Hess, who found, especially in deuter 
anomals, an increased yellow-blue sensitivity His results do not appear to e 
fully convincing 
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Of the rare deficiency of color vision for yellow-blue, I shall say only a few 
words Some persons with what is described as yellow-blue blindness have 
also an insufficient red-green sense This fact suggests that the deficiency in 
color vision is not congenital but acquired Yet in some cases it may be con- 
genital, though not necessarily hereditary In a few cases described recently by 
Engelkmg as instances of tntanomalous deficiency the condition was hereditary, 
as shown by the pedigree But it seems to me it is not absolutely justifiable to 
conclude that this anomaly is determined by a genetic cause in the so-called X 
chromosome, as other forms are supposed to be 

Diagnosis — For the clinical diagnosis of the disturbances of coloi 
sense it is naturally not possible to obtain gaging curves Simple tests 
have been used for many decades past The oldest test is that of 
Seebeck,^^ who in 1837 suggested the use of color pigments About 
fifty years later Holmgren suggested the use of colored wools The 
person whose color sense was to be tested was required to match a 
given color with the other colored wools From the mistakes m match- 
ing the physician drew his conclusions as to the patient’s color sense 
It IS now known that many anomalous trichromats are able to pass 
this test, apparently because the individual fields are not small enough 
The size of the colored field is of the greatest importance for the 
recognition of colors by the anomalous 

Far better for this purpose are the so-called pseudoisochromatic 
tables, first used by Stilling and improved by other authors First place 
IS to be given to the Ishihaia test^® and to the latest editions of the 
tables of Stilling In these tables small colored fields of different 
form and size are printed In these the confusion colors of the color 
blind are printed on a card in the form of small spots which are so 
arranged that normal persons and those, who are color blind recognize 
different figures For the illiterate there are other cards, with winding 
lines which the patient is required to trace with a pointer 

Other charts, based on the same principle of pseudoisochromatism, 
namely colors which falsely seem to the color blind to be the same, 
have been published by Nagel, Podesta, Schaaff, Pollack and Bostroem 
All these tests are much better than the color-matching tests of Holm- 
gren and are more suitable for investigations of school children or 
for determining the incidence of color deficiency in the population 


43 Engelkmg, E Die Tntanomalie, ein bisher unbekannter Typus anomaler 
Tnchrotnasie, Arch f Ophth H6 196, 1925 

44 Seebeck Ueber den bei manchen Personen vorkommenden Mangel des 
Farbensinnes, Ann d Phys u Chem 42*177, 1837 

45 Holmgren, F Die Farbenblindheit m jhren Beziehungen zu den Eisen- 
bahncn und der Marine, Leipzig, F C W Vogel, 1878 

„ ^ ^ Colour-Blindness, ed 7, Tokyo, Japan, Kanehara 


47 Stilling, J Stillings pseudo-isochromatische 
Farbensinnes. ed 18, Leipzig, Georg Thieme, 1929 


Tafeln zur Prufung des 
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These tests are suitable for rapid orientation, and when properly 
applied hardly a single color-deficient peison escapes detection Never- 
theless, I have observed rare cases in which color defect could be 
detected only by tests with the spectroscope As to the constitution of the 
color sense itself, these tests do not reveal much They determine merely 
whether or not the person examined has a normal color sense It is 
not possible by their use to establish with certainty the type of color 
defect piesent 

This may be more exactly diagnosed by the anomaloscope con- 
structed by Nagel for this special purpose This apparatus,^® a small 
spectroscope, is used in Germany, and for the past ten years has been 
used in Switzerland also, for the examination of all candidates for the 
railway service It has been adopted in France during recent years 
From experience in Switzerland, where all candidates are examined by 
Stilling’s tables and the anomaloscope, I regard this combined method 
as completely sufficient 

The anomaloscope (figs 21 and 22) reproduces the original 
Rayleigh-Donders equation The patient is shown a field one half of 
which IS illuminated by a light of 589 millimicrons and the other half by 
a mixture of lights of 670 and 530 millimicrons It is therefore easy to 
determine the two types of anomalous as well as the tiue color blind 
If one uses homogeneous red and homogeneous yellow or green and 
yellow in the case of color blindness, an equation is obtained by 
regulating only the luminosity Therefore, according to the axiom that 
if two quantities are equal to a third they are equal to one another, it 
IS permissible to suppose that in this case green and red seem equal, 
as IS supposed to be the case in color blindness 

As I have already said, there are two types of persons with color 
blindness and with color anomaly The relations between them are 
not clear Hering suggested that the protanopes and deuteranopes 
may be differentiated by different pigmentation of the macula or of the 
lens But von Kries rightly denied this, on the ground of the gaging 
curves It is now known that they have substantially different systems 
of color sense The same holds for protanomals and deuteranomals 
Fiequency of the Diffeient Types of Colo? Deficiency — ^As to the 
frequency of the different types of color deficiency, recent statistical 
investigations provide reliable information 

48 Nagel, W A Zwei Apparate fur die augenarztliche Funktionsprufung, 
Adaptometer und kleines Spektralphotometer (Anomaloskop) , Ztschr f Augenh 
17 201, 1907 

49 The anomaloscope is manufactured not only by Schmidt & Haensch, Ber m, 
but by Optik und Mechanik A G in Basel 

50 Henng, E Ueber individuelle Verschiedenheiten des Farbensinnes, in 
Wissenschaftliche Abhandlungen, Leipzig, Georg Thieme, 1931, vol 2 
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Pig 21540 — Nagel’s anomaloscope K indicates the collimator tube, D, the 
direct vision prism , B, the diaphragm , F, the ocular tube , 0, the aperture of 
the ocular tube through which observation is made, M, the screw for changing the 
situation of the ocular tube, and Sx and St, the slit mechanism (After Nagel ^®) 



Pig 22— Nagel’s anomaloscope View of the slit mechanism Sx indicates the 
slit for homogeneous light of 589 millimicrons, St and Ss, the slits for the red and 
green lights of the mixed field, Gx and Gt, screws for changing the width of the 
slits (After Nagel ■^®) 

54a Figures 19 and 20 ha\e been deleted 
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The oldei statistics not based on the use of the anomaloscope are 
not satisfactory I may mention the researches of Waaler m Norway, 
and those of von Planta,®" Brunner and Wieland in Basel, carried 
out in schools The investigations concern a total of about 11,000 boys 
and 12,000 girls As seen in table 2, boys predominate over girls in 
color deficiency, as was known long ago The most frequent form is 
the deuteranomalous and the least frequent the protanomalous, while 
deuteranopia and piotanopia take an intermediate position (table 3) 
Heredity of Coloi Deficiency — In the population of Europe about 
8 per cent of the men aie color deficient, but only about 04 per cent 
of the women This piopoition is due to the fact that the heredity of 


Table 2 — Fiequciicy of Congenital Coloi Deficiencies 



Author 

Prequcncy, Number 

Percentage E\nmined 

Mean Error 

Waaler 


In Bojs 

8 01 

9,049 

+0 29 

von Planta 


7 95 

2,000 

±0 37 


Author 

Theoretic Actual 

Prequcncy, PVcquency , 

Percentage percentage 

Number 

Examined 

Mean Error 

Waaler 


In Girls 

0 642 0 44 

9,072 

+-007 

von Planta 


0 631 0 43 

3,000 

±012 


Table 3 

— Fiequency of the Diffcient Types of Congenital Coloi Deficiency mBoys 


Color Defleiencj 

Results of 
Waaler, 
Percentage 

Results of 
von Planta, 
Percentage 

a 

Protanope 

OSS 

160 

h 

Protanomal 

1 03 

060 

c 

Deuteranope 

101 

150 

d 

Deuteranomal 

5 06 

4 25 


Total 

8 01 

7 95 


color deficiency is sex-linked lecessive, that is to say, it is bound to the 
so-called X chromosome 

The regular form of sex-linked heredity is transmitted by the 
phenotypically normal woman from her affected father to some of her 
sons (fig 23) The daughters also are partially genotypically normal, 

51 Waaler, G H M Ueber die Erbhchkeitsverhaltnisse der verschiedenen 
Arten von angeborener Rot-Grunbhndheit, Acta ophth 5 309, 1927 , Ztschr f 
indukt Abstammungs- u Vererbungsl 45 279, 1927 

52 von Planta, P Die Haufigkeit der angeborenen Farbensmnstorungen bei 
Knaben und Madchen und ihre Feststellung durch die ublichen klinischen Proben, 
Arch f Ophth 120 253, 1928 

53 Brunner, W Ueber den Vererbungsmodus der verschiedenen Typen der 
angeborenen Rotgrunblindheit, Arch f Ophth 124 1, 1930 

54 Wieland, M Untersuchungen uber Farbenschwache bei Konduktonnnen, 
Arch f Ophth 130 441, 1933 
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partly affected but phenotypically also normal There can be a color- 
deficient daughter only when both X chromosomes are affected 

This fact naturally suggests the necessity to investigate the relation 
between the different types of deficiency for red-green sensations, 



IV .. if i' d if ^ g ^ g if i' 

Fig 23 — Pedigrees of Horner (1876), heredity of red-green blindness The 
black circle indicates a color-blind person, the circle with a dot in the center, a 
woman transmitting the defect, a white circle, a normal person, and X, marriage 
of a color-blind man and a woman transmitting color blindness, g indicates male 
and $, female (After Franceschetti, in Schieck, F, and Bruckner, A Kurzes 
Handbuch der Ophthalmologie, Berlin, Julius Springer, 1930 ) 



Fig 24 — Appearance of deutcranomaly and protanomaly m the same family 
(After Brunner indicates deuteranomalj , PA, protanomaly, EPA, 

extreme protanomaly 

cspeciall} to determine if there is a closei connection between deutera- 
nopes and deuteranomals, on tlie one hand and lietween protanopes 
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and protanomals, on the othei hand Here the works of Waaler and 
Brunner have enriched knowledge remarkably 

Waaler expressed the opinion that the piotanopes and the deutera- 
nopes are genetically different He published some pedigrees which 
supported this suggestion, and Brunner pursued these investigations 
still furthei I shall discuss only a few impoi tant points of these results 
As already noted, a female will be coloi blind if both X chromosomes 
are affected by the gene of color deficiency If one of them is affected 
by the factor for piotanopia and the other by that for deuteranopia 
and these two aie not so-called allelomorphs, the child cannot be color 
blind Waaler called them compounds The pedigree in figure 24 
shows that a phenotypically normal woman has color-deficient sons of 
both types, which can be explained only if one supposes that the two 
genes for diffeient forms of color deficiency split off into the different 
foims in the sons 



Fig 25 — ^Appearance of difterent degrees of color deficiency in the same family 
D indicates deuteranopia, DA, deuteranomaly , EDA, extreme deuteranomaly 
(After Brunner 

A pedigree like this abolishes the former suggestion of Hering that 
the two types of protanopes and deuteranopes are produced only by 
subordinate or physical differences One must suppose that these two 
types are fundamentally genetically different or, according to Morgan, 
that the locus of their genes in the chromosome is different 

A second fact of some importance is obvious from the pedigree (figs 
25 and 26) There are m the same family persons with different 
degrees of color deficiency, for instance, deuteranopes and deuter- 
anomals or deuteranopes and extreme deuteranomals As far as 
heredity is concerned, it is of interest that the deficiency of a lower 
degree always dominates over that of a higher degree But it must 
not be forgotten that the diagnosis in all these cases was made by testing 
by the Rayleigh-Donders equation alone Therefore, it is not known 
what gaging or measurement of the color thresholds would show 

Nevertheless, it is conceivable that in respect to heredity there may 
be quantitative differences in the gene for color sense How this is 
to be explained is still uncertain, but perhaps the same circumstances 
are valid as hold good m regard to the heredity of sex, according to 
Goldschmidt 
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In this connection I may icfei to some investigations earned out m 
the ophthalmologic clinic of Basel by Wicland'"'’ and Mcister con- 
cerning the coloi thiesholds Fleischei ohseived that the coloi sense 
of women who tiansmit coloi deficiency was sometimes slightly deficient, 
although it had hitherto been considered noimal But Fleischei did 
not determine this by piecise methods Wicland and Meistcr used an 
apparatus constructed by Pulfiich of the house of Zeiss at Jena, the 
so-called Sh(jenphotomcic) This appaiatiis allows manifold appli- 
cations, especially in the investigation of color thiesholds 

Two of Ostwald’s small coloi ed cauls i\cic used as a pine led and 
pure green In addition, the light lefiectcd hy a giay caid of the same 
brightness as the coloi ed one was exactly measuicd in oidei to determine 
the amount of gieen oi led necessai} to pcimit appieciation of the coloi 
These expeiiments shoved that for normal peisons 5 to 6 pei cent 
of red and 10 to 17 per cent of giecn vas necessai \ Foi the anomalous 
the thresholds weie considerabl} laised, foi green, 30 pei cent oi moie 



Fig 26 — Occurrence of deuteranopia (J5) and deuleranoinalv {DA) in the 
same family (After Brunner ^^) 


But women who transmitted color deficienc), nicspective of the foim 
of deficiency they transmitted, had a remarkable increase in the threshold 
for red and still more m that foi green This is tiue also of the 
mathematical evaluation of errors 

The conclusion seems justified that even in the apparently normal 
woman who transmits deficiency, slight deficiency in color vision is 
present Study of heredity has shown similar phenomena, for instance 
concerning the apparently dominant color of some flowers These 
examples suggest that there is some deficiency in the gene for coloi 
vision of the one who transmits deficiency 

I believe that exact investigation of color thresholds will elucidate 
many points that are still doubtful But for the present it may be 


55 Meister, H Untersuchung spezifischer Scliwellen mittels des Pulfnchschen 
Stufenphotometers, Ztschr f Sinnesphysiol 65 217, 1934 

56 Fleischer, B Ueber die Vererbung geschlechtsgebundener Krankheiten 

Ber u d Versamml d deutsch ophth Gesellsch 42 4, 1920 " 



740 


ARCHIVES or OPHTHALMOLOGY 


Stated that the majority of persons having normal coloi sense are 
supplied with such an amount of hereditary mass responsible foi this 
visual function that small differences m color vision do not produce a 
remarkable difference of leaction in practical life Apparently a much 
laiger deficiency in the X chromosome is necessary to produce the 
oidinary characteristic types of alteration of color sense Perhaps in 
such cases some lemains of genetic substance may exist, and therefore 
the deficient persons may have a slight faculty, for instance, for perceiv- 
ing red Some statements of Nagel and othei authors who were 
themselves color blind seem to suggest this However, the two great 
groups of protanopes and deuteranopes certainly persist, and tiansition 
types between them do not occur 

Research in genealogy has also demonstrated that the opinion of Georges Elias 
Aluller js not quite justified He supposed the anomalous to represent altered 
systems of color vision, Alta ahoussystcme, their character being only a slightly 
different reaction to colored lights In some sense he may be right But with 
regard to heredity research has shown that the scientific standpoint must be changed 
and that genetically determined differences do evist 

Many questions ate as yet insufficiently investigated, especially the 
exaggerated contiast of the anomalous, which I shall discuss later 

Total Colo) Blindness — Only a few comments need be made about 
congenital total coloi blindness Persons with such a defect are not able 
to perceive coloi s , they see only black, gi ay and white It is possible 
to produce excitation foi all these coloi s by changing the intensity of 
only a single homogeneous light Therefore, the persons are called 
monochiomats To them the brightness of the different parts of the 
spectium or of other coloi s does not appear at all as it does to noimal 
persons or to deuteianopes , to the totally color blind they appeal 
exactly as the diffeient colors or paits of the spectium appear to the 
noimal daik-adapted eye 

Total congenital coloi blindness is, as shown by the study of pedi- 
giees, a lecessive hereditary condition (fig 27) The eye which has 
a much diminished visual acuity — ^not more than a tenth oi a seventh 
of normal vision — is dazzled by light and has nystagmus Dark 
adaptation is not diminished, but appaiently light adaptation is 
Figure 28 shows the typical behavior of a totally coloi -blind child m 
daylight 

If it IS supposed that in such an eye only the daik adaptation 
apparatus functions, and since only cones aie to be found m the human 
macula, the reduction of visual acuity is explained, because the normal 

57 Nagel, W Farbenumstimmung beim Dichromaten, Ztschr f Ps\chol u 
Physiol d Smnesorg (Abt 2) 44 5, 1909 

58 Muller, G E Darstellung und Erklarung der verschiedenen Tvpen der 
Farbenblindheit, Gottingen Vanderhoed & Ruprecht, 1924 
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Fig 27 — Pedigree in total color tkficicncN Manifestation of the dcficicncj 
owing to consanguinit} of the parents The black circle indicates a person with 
color deficiency, the white circle with the black dot, a person who transmits the 
deficiency and the white circle, a normal person (After Vogt and Franceschctli, m 
Schieck, F, and Bruckner, A Kurres Handbuch dor Ophthalmologic, Berlin, 
Julius Springer, 1930, ^ol 1 ) 



Fig 28 A boy who is totally color blind, with characteristic photophobia 
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dark-adapted eye has also a i educed visual acuity and a relative central 
scotoma Nystagmus is due to the loss of central fixation The fact 
that the person is dazzled is easy to understand, because the apparatus 
of light adaptation either is absent or does not function 

Development of Colo't Sense — A few words may be said about the 
hypothesis concerning the phylogenetic development of color sense 
Schrodinger suggested that monochromatic vision was, phylo- 
genetically, the oldest form, in such vision only different degrees of 
brightness, and no color, can be distinguished Schrodinger expressed 
the opinion that in earlier periods of the earth’s history the misty con- 
dition of the atmosphere due to its saturation with moisture allowed the 
light to reach the surface of the earth only m small quantities There- 
fore, the color sense was undeveloped 

The faculty of distinguishing between yellow and blue is mostly 
considered to be a phylogenetically older faculty than that of the 
recognition of green and red With regard to the heredity of color 
sense deficiencies, this opinion seems probably to be correct Perhaps 
there may be a form of mutation But to establish definite hypotheses, 
such as that of Ladd-Frankhn and Lemmon (who suggested that the 
red-green sense was developed b)^ splitting off the elements corre- 
sponding to the yellow sensation), seems to me hardly permissible with 
present day knowledge 

PHENOMENA OF LOCAL ADAPTATION 
I have hitherto dealt only with the color sense of the central part , 
of the retina, of the macula or fovea In the peripheral portions of 
the retina the color vision diminishes m proportion to the increasing 
eccentricity of the stimulated spot m the retina The handbooks always 
repeat the statement that all colors can be perceived up to about 20 
degrees and that there follow a zone which is red blind and then a red- 
green blind zone, total color blindness being assumed at the extreme 
periphery 

This opinion is generally accepted, but it is not correct That 
color blindness of the peripheral parts of the retina is only relative was 
demonstrated by Tschermak,®“ a pupil of Hering, about forty years 
ago If the stimulus is intense enough, namely, of sufficient objective 
saturation and extent, one is able to perceive all colors even at the 
extreme periphery of the field of vision 

If a piece of well saturated green or red paper about 10 cm m 
diameter is placed m the extreme periphery of the visual field, one sees 

59 Lemmon, V A A Modification of the Ladd-Franklin Theory of Colour 
Vision, Am J Physiol Optics 6 449, 1925 

60 Tschermak, A Beohachtungen uber die relative Farbenblindheit im in ' 
rekten Sehen, Arch f d ges Physiol 82 559, 1900 
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the coloi without difficulty But if the eye docs not move, the color 
becomes invisible aftei a shoit time and only an uncoloied sensation 
leniams Therefoie, one may conclude that the stimulation of the 
same area foi a shoit time causes color blindness from exhaustion In 
comparison with the macula the peiipheiy of the retina becomes 
fatigued moie quickly 

This experiment is a lemaikable illustration of the fact that the 
psychic correlative, the saturation, is detci mined not only by the spe- 
cific type of the pltysical stimulus acting on the peiipheral organ but 
by the condition of the body, and that changes in this aic of the gieatest 
impoitance 


PHENOMENA OF FEVULSIVE LOCAL ADAPIATIOK 

I shall now discuss the phenomena of i evulsion — ''dte Umstmmimgs- 
eischeimmgen,'' as Hering called them These phenomena of the 
change in the i espouse to stimulus aie still often looked on as acci- 
dental occuri dices or as curiosities Hering studied the phenomena of 
adaptation by intensive investigations about sixty yeais ago, and his 
lesults are still \ahd The chief suggestion is that the visual organ 
changes more or less rapidly undei the influence of each successive 
illumination, whether the area is small oi large The change in i espouse 
to stimulus IS not confined to the zone diiectly affected by the light but 
extends to the whole leliiia, though in decreasing degree as the distance 
from the directly stimulated spot increases 

These phenomena are also called local adaptation, because they are 
caused by stimulation of a limited zone of the retina only, m contrast 
to general adaptation, for instance that of daik and light adaptation, 
which concerns the whole visual appaiatus 

If one stares at a black spot foi twenty seconds and then looks at 
a white field, one sees a very bright white spot on the lattei The white 
light does not produce the same effect m that part of the letina pie- 
viously less affected when one was looking at the black spot The 
same experiment can be earned out with a red spot, when a gieen 
after-image, as this phenomenon is called, will be perceived, or with a 
yellow spot, which produces a blue after-image 

In these experiments the change m response is studied in the zone 
of the retina which was previously affected by light In other experi- 
ments IS seen the alteration of excitability, depending on the environ- 
ment of the part stimulated or on the differences of two neighboring 
fields For instance, on looking at figure 29 one has the impression that 
the two gray V’s are not of the same luminosity When the surround- 
ing black and white fields are covered, one sees that the gray lines are 
of the same brightness They change only by reason of the quality of 
the two adjacent fields 
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If aftei an exact fixation for about a minute the after-image is 
studied, it IS peiceived that its biightness completely accoids with the 
inverse biightness of the original image This fact demonstiates the 
validity of the phenomena called simultaneous and successive contrast 
If one looks at figure 30, fixing the eye exactly on the center of 
the white square foi one oi two minutes, anothei phenomenon will be 
observed The immediate!} suiioundmg black becomes brighter, while 



Fig 29 — The two “V”s are of the same brightness on both sides That on 
the dark background, however, appears by contrast to be lighter than that on the 
light background (After Hermg "•) 


Fig 30 — Demonstration of spatial induction of same color 

the white spot itself becomes more or less dark That is a spatial 
induction in the same color (gleichsmmge Indiikhon), which is the 
inverse of the antagonistic contrast already demonstrated One may 
say that the antagonistic induction overcomes the simultaneous contrast, 
later the induction of the same sense predominates, which passes over 
into the successive contrast and the negative after-images 

These experiments show the extremely manifold reactions and the 
alternating effects in the visual substance These are continually chang- 
ing under the influence of stimulation by light and of regeneration taking 
place within the visual substance 
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One ma} object that the alteuitions shown by these cxpciiments ate 
eflected b) an extieme degiec of fatigue, such as does not noimally 
influence the eye But caieful obscitation piovcs that the same eflccts 
atise. though in less degree, by shoit exposure The contiast phe- 
nomenon IS noticed even w'lth momenlan exposmes 

Black Sensaiwn —The: facts just lepoitcd aie of importance in 
dealing up the question of the black sensation The physicist main- 
tains that black is seen wdten objcctue!) theie is no stimulus A thing 
seems black when ail light falling on it is absoibed and not i eflected 
That is the definition of a black bod) But it accoids onl) with the 
plnsical cncumstanccs, not with the physiologic oi the psychologic 
When one is in an absolutely daik loom, the Msual sensation is not 
a deep black but a more oi less daik gra) When one awakes bcfoic 
dawm, all objects m the lOom look giajish As the illumination inci cases, 
the diifleience m the biightness of the objects becomes moie and moie 
noticeable, some becoming biightci and othcis daikci, until one pei- 
ceives a leal black This sensation is called foith b\ contiast oi 
simultaneous induction This can be dcmonstiatcd by taking a giay 
papei w ith a hole 1 cm in diametei in the centei and observing tin ough 
it an e\enly illuminated giay paper placed below’ it When the papei 
with the hole in it is moved toward and then away from the wmidow% 
the color of the paper observed through the hole wnll appear to change 
fioin gray to black 

This expeiiment demonsti ates, as was first shown by Her mg,'® that 
the black sensation arises only m an indirect manner m the visual sub- 
stance The opinion that black is not a sensation because there is no 
stimulus corresponding to it w’as adopted by ron Kiies®' and later by 

Kiischmann®® But an ordinary man is certainly convinced that black 
IS a sensation just as much as wdiite or a color 

The same applies to biowm as to black Only a blackish orange 
can be perceived if the surroundings are illuminated and the intensity 
of the mange is not too stiong To prove this one can use the same 
gray papei with the hole 1 cm m diameter that was just mentioned, 
wuth an orange paper placed below it 

Importance of Contiast — The importance of contiast foi distinct 
vision is great Only by contrast can individual objects be distinguished 
shai ply f 1 om one another Reading also is possible only tin ough 
contrast 

In consequence of the diffusion of light m the eye caused by iiiegu- 
lanties m the media, the image thrown on the letma is not shaip There- 
fore, there can be no exact vision Figure 31 shows the suggested 

61 von Knes.s p 8 

62 Kirschmann, A Farbentermmologie, Neue psychol Studien 2 127. 1926 
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course of the distribution of the light on the retina effected by two 
bright objects with dark surroundings The height of the oidinates 
repiesenting the luminosity on the different parts of the retina does 
not change suddenly, corresponding to the limit of the white field The 
psychic effect would be a very faded image 

Simultaneous contrast by its alternating effect (Wechselwit kung) 
depresses the lower part of the curve and raises the other In this 
manner, psychically, a sharp boundary is again produced Figure 32, 
published by Tschermak,®® suggests a possible explanation of this com- 
plicated matter 

The biologic significance of local adaptation or induction is founded 
on the fact that m the immediate neighborhood of a stimulated zone 
in the retina the excitability for this form of stimulus is increased 



Fig 31 — aBb, and cDd represent the diffuse effect of light on the letina by 
two adjacent luminous objects (points) The distribution of the intensity of 
light IS indicated by the dotted line vGV (After F B Hofmann s) 


Because small movements of the eyes are constantly occurring, even 
when the gaze is fixed on a point, and because there is still more move- 
ment when the eyes are moved, the increased excitability causes a high 
degree of sensation It brings about a constancy of sensation which 
would rapidly change or vanish if an object was looked at fixedly That 
this regulative function does not oveicome extieme degrees of fatigue 
may be observed by fixing the gaze on slightly grayish spots on a white 
paper for two or three minutes , the spots will disappear completely 

A series of observations seems to prove that the function of con- 
trast depends in some degree on general light or dark adaptation, which 
I shall speak about later 

The observation that in the moining with increasing illumination 
the contrast between the color of different objects becomes more dis- 
tinct leads to the conclusion that the dark-adapted eye is less able 
to produce the phenomenon of contrast than the light-adapted eye 
Certainly, that is to a great extent the reason why the dark-adapted eye 
has a low visual acuity — not more than about one sixtieth of that of 
the light-adapted eye It is usually considered that visual acuity is 
dependent on the anatomic structure alone, but that is too simple an 

63 Tschermak, A Ueber Kontrast und Irradiation, Ergebn d Physiol 2 726, 
1903 
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explsns-tioii It docs not tukc into coiisidciation, foi inslcincc, the con- 
stant small movements of the eye which aie piesent even when an 
attempt at exact fixation is made Nevei theless, it cannot be denied that 
the anatomic stiucture is the foundation on which visual acuity is based 
But if this IS imputed solely to the anatomic stiuctuie of the letina, 
the explanation seems to be insufficient Although the fo\ea ccntiahs 
has only cones and no lods, and although the lods aic probably the sole 

Object 


U 


» t 
» % 



Fig 32 — Scheme to illustrate formation of contrast in central parts of the 
retina A diffuse initial effect is produced in the retina, corresponding to the 
aberration of light, in conformiti' with the punctiform object By contrast effect, 
in more central parts of the visual pathway the parts of the object which cor- 
respond to the less illuminated points of the retina are obscured (indicated by 
cross hatching) At the same time the place of maximal exposure to light (cor- 
responding to the height of the dotted line) is also reduced in its exciting effect 
by its surroundings, which are less illuminated As final effect there arises in the 
psychophysical sphere a sharp though less bright image, corresponding to the 
object (After Tschermak.®®) 


apparatus which functions in the fully dark-adapted eye, the light- 
adapted eye has near the fovea a visual acuity of about one fifth The 
apparatus for dark vision or scotopia has therefore, for some reason, 
a lower value for visual acuity Foremost of all, I think that here the 
phenomena of contrast must be taken into consideration, because the 
other phenomena of local adaptation are diminished in comparison with 
the light-adapted eye, e g , the ability to produce negative after-images 
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If with the daik-adapted e>e one gazes at a white field with low illu- 
mination for two or three minutes, one perceives hardly any after- 
image 

On the othei hand, a high degiee of light adaptation also is not suit- 
able for the manifestation of contrast As a result, the visual acuity 
deci eases when the general illumination increases, and the resulting 
light adaptation of the eye exceeds a definite degree Figure 33, pub- 
lished by Hecht, shows that central visual acuity is dependent on the 
degree of general illumination In greater degrees of illumination the 
function increases to a certain point but finally deci eases when the illu- 
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Fig 33 — Relation between visual acuity and illumination The original inten- 
sities have been multiplied by 0 072 to convert them into millilamberts (After 
Hecht, S Visual Acuity and Illumination, Arch Ophth 57 564, 1928 ) 

mination begins to dazzle the eyes An evidence of damage by light is 
the red vision, or erythropsia, which is produced m an extreme degree 
by dazzle from sunlight reflected by snow However, to deal fully 
with this interesting question would take me too far from the subject 

LOCAL DIFFERENCES IN ADAPTATION 
I have already mentioned the phenomena of change in excitability 
which are less pronounced in the fovea than in the periphery of the 
retina This may be due to the fact that the macula lutea is doubly 

64 Bruckner, A Untersuchungen zur Dunkeladaptation des menschlichen 
Auges, reprinted from the report of a joint discussion on vision, Phj'Sical and 
Optical Societies, London, June 1932 
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lepiescnted in the Mbual coitcx ol the biain The anatonnt pi oof of 
this Mas elucidated by Aned Pfeifei He demonstiatcd that in the 
posteiioi pait of the coipus callosum the nene fibcis coiicspondmg to 
the macula divide and cioss fiom one side to the othei The numbci of 
neural elements excited b} a stimulus is theiefoie laigei and the sum of 
the chemical piocesscs gieatei m degiee Moieoici, the sum total of the 
fibeis coiiespondmg to the macula of each e)e compiiscs much moic 
than half of all the fibeis for one e\e This pioies that the “u eight’’ 
of the sensation m the sense of the quantiti of the undcihmg pioccss 
(Hermg) is much gieatei uhen the macula is stimulated than Mhen a 
peiipheral aiea is invohed Ceitamly this fa\ois ccntial Msion b} 
pioducmg greater constanc) of sensation 

On the othei hand, the ptonounced local adaptation of the ictinal 
peiiphery is of no less impoitance Some authois attribute to the 
retinal periphery a special sense foi the peiception of movement It is 
indeed remarkable how acute is peiception of small movements, e g . 
that of a fly as seen bj indirect \ision BiologicalU this function is 
of impoitance because by it one easiU iccogni/-cs an) dangei coming 
from either side or from aboie This so-called sense of moiement is not 
a specific one, but is due to quick local adaptation, nhich enables one to 
perceive the small difterences of biightness dependent on changes m the 
position of objects 

It ivould also be of inteiest to explain the phenomena of contiast 
from another point of iieiv Accoiding to Hccht’s application of the 
all or nothing laiv to the eye, each element in the iclina has its own 
threshold, ivith the increase of light still finthci elements aie stimulated 
In the peiipheral portion of the letina of the light-adapted and in the 
slightly dark-adapted eje (theiefoie in moderate illumination) the 
number of stimulated elements is lelatively small, and theiefoie, m 
accordance ivith this supposition, the intensity of the chemical (oi 
physical) processes induced must geneially be smallei than in the 
completely light-adapted eye in highei illumination Appaiently m the 
first instance the visual substance must be soonei exhausted oi changed 
m regard to its response to stimulus, which is m accordance ivith the 
phenomena of local adaptation 

Measurement of Phenomena of Local Adaptation —All the facts 
mentioned prove the necessity for an exact measuiement of the phe- 
nomena of local adaptation, especially that of contiast This task is 
very difficult, because thiough the influence of an illuminated field an 
increasing change is constantly effected , even though contrast develops 

65 Pfeifer, R A Myelogenetisch-anatomische Untersuchungen nber den 
zentralen Abschmtt der Sehleitung, in Foeister, O, and Wilmanns, IC Jifono- 
graphien aus dem Gesamtgebiet der Neurologic iind Plnchiatrie Berlin 
Springer, 1924, no 43 ’ ’ 
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momentarily, it increases with the duration of the stimulus There- 
fore, not only the difference between the two contrasting fields and 
their size is decisive, but also the duration of the influence Some 
experiments concerning the quantitative measurement of contrast have 
been carried out by Pretori and Sachs and some psychologists, but 
the results seem to be insufficient to allow the deduction of laws there- 
from 

Difficulty of exact measurement of the phenomena of local adapta- 
tion is the reason that there is insufficient information concerning indi- 
vidual differences of adaptation The anomalous trichromats are 
affected m a higher degree by contrast Therefore, gray spots beside 
red appear green to them — a phenomenon not seen by any one having 
normal color sense Nevertheless, statements made by those with 
normal color vision show that even among them differences exist 

Individual differences in the development of contrast are perhaps 
founded on differences in the amount of the hereditary mass, and as a 
consequence m the amount of the chemical processes in the sensitive 
substance The same suggestion holds good as for the differences of 
local adaptation in the central and peripheral zones of the retina 

PHENOMENON OF CONSTANCY 

A further form of change of perception is the phenomenon of con- 
stancy, which Hermg mentioned long ago During the last twenty- 
five years it has been intensively studied by psychologists Katz and 
Jaensch®’ and their pupils especially devoted a gieat deal of research 
to this subject 

A white paper of definite brightness in daylight will appear slightly 
but definitely darker when observed m shadow, but it will still appear 
to be white When the brightness of the shaded white is measured, 
it is seen to be much less than it was in full illumination With allow- 
ance for the illumination or, better, the shade, the sensation is height- 
ened Therefore, the white paper seems brighter and, allowing for the 
luminosity, nearer to the sensation perceived when the paper was illu- 
minated by ordinary daylight The phenomenon is called transformation, 
because the color is transformed, neaily to the sensation called forth 
by ordinary conditions 

The change in color produced in this manner is also called albedo 
color, because albedo signifies the relation of the quantities of light 

66 Preton and Sachs Messende Untersuchungen des farbigen Simultan- 
kontrastes, Arch f d ges Physiol 60 71, 1895 

67 See the short abstract by A Gelb Die Farbenkonstanz der Sehdinge, in 
Bethe, A , and others Handbuch der normalen und pathologischen Physiologic, 
Berlin, Julius Springer, 1929, vol 12, pt 2, p 524 
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falling on and leflected fiom a suiface One is said to peiceive tins 
pli)sical 1 elation by the phenomenon of constancy 

This phenomenon is always convincing when demonstiated in non- 
colored illumination or shadow But it is also seen when the illu- 
mination consists of coloied light, when one can often peiceive the 
specific colors of the objects, namely the colois peiceived m white 
illumination such as da3dight 

These illustrations show how these phenomena of constancy, etc , 
help in the better orientation of man in his environment in that 
they stabilize it by pioducmg a constancy of sensation In this way 
one lecognizes objects more easily than if they called foith diffeient 
sensations Naturally, it is necessaiy to leahze the difierences of illu- 
mination and take them into consideration, although this allowance is 
not fully conscious If this weie not done, theie would be many errois 
of judgment 

A similar phenomenon of transformation is obscived in spatial judgment In 
judging the size of an object at a distance, e g, a man, one takes into account 
both the distance and the known size of a man and does not regard him as being as 
small as if his known size vere not taken into account 

The jKisition of an object may also be considered For instance, a piece of 
wire when held toward one in an inclined position seems to be nearly as long as 
in a vertical position when one is able to recognize its position Some obser%a- 
tions concerning these facts have been communicated by Gellhorn '5® 

All these examples demonstrate how one is able to lecognize the 
same object under different physical oi physiologic conditions which 
should produce different sensations and to acknowledge it as the same 
object by physiologic or psychologic conversion 

SEAT OF LOCAL ADAPTATION 

The question now arises Where are these processes localized in 
the visual tract ^ 

The phenomena of constancy or transformation must be bound to 
higher psychic functions, which are ordinarily called judgments m a 
larger sense Here doubt seems to be excluded 

Helmholtz considered that the genuine contrast phenomena were 
based on a kind of judgment, but he did not exactly define what he 
meant by this But it is difficult to understand how such strictly regulated 
phenomena can be subject to judgment, since they are also perceived 
by persons who have no idea of the laws governing them Therefore, 

68 Gellhorn, S Beitrage zur Physiologic des optischen Raumsmnes II Ueber 

die Beziehungen zwischen physiologischer und mathematischer Perspektive Arch 
f d ges Physiol 208*361, 1925 ’ 

69 Helmholtz, 18 p 250 
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one must consider local adaptation as a process physiologically 
determined 

Hering, although he ne^er expiessly said so, probably suggested 
that the local adaptation was localized in the retina Other authors 
localized the piocesses of contrast in the layei of amacnne cells of the 
retina, because their dendrites proAude a connection between neighbor- 
ing parts of the retina But there are observations which seem to 
prove cleaily that the phenomena in question are not carried out in the 
retina alone 

Some wi Iters have noticed that it is possible under certain condi- 
tions to see in the monoculai field the bhndspot, which is itself devoid 
of sensation Even m binoculai Ausion some observers are able to 
see both blmdspots This Ausibility of the bhndspot has been the sub- 
ject of repeated lesearch At fiist the bhndspot appears as a dark, 
well defined disk, often suriounded by a small blight corona, correspond- 
ing to sensitn^e parts of the retina When colored illumination is 
used, the bhndspot appears in the contrast color It can also be per- 
ceived as a negative white oi colored after-image, depending on the 
nature of the preillummation In order to facilitate the task it is 
helpful to make use of a vertical line between a white and a black 
field falling exactly acioss the area of the visual field corresponding to 
the bhndspot, as seen in figuies 34 and 35 

Since in the peripheral organ there is no light-sensitive element 
coi responding to the bhndspot, the fundamental processes producing 
visibility of the bhndspot must lie in a more central part of the optic 
pathwa)’’ Such an induction between adjacent parts seems possible 
only betAAeen nerve cells, not behAeen fibers, and it must be supposed 
to be situated either in the corpus geniculatum externum or in the 
Msual cortex in the posterior lobe of the biain 

The opportunity to examine 2 men injured in the war enabled 
me to make some instructive observations concerning this question 

A German officei was wounded by a fragment of a shell which 
seA'^ered the optic pathway immediately above the corpus geniculatum 
externum and pioduced homonymous hemianopia and other nervous 
deficiencies It a\ as possible by illuminating the seeing half of the visual 
field to produce a sensation in the contiast color m the blind half If 
the illumination AAas AAdute, the blind half appeared black, with colored 
illumination, for instance blue, the blind half appeared yelloAV Nega- 
tiA'^e after-images Avere pioduced in this manner according to the well 

70 (a) Bruckner, A Ueber die Sichtbarkeit des blinden Fleckes Arcb f d 

ges Physiol 136 610, 1910 (&) Tschermak, A Ueber Merklichkeit und 

Unmerklichkeit des blinden Fleckes, Ergebn d Physiol 24 330, 1925 

71 Bruckner, A Zur Frage der Lokalisation des Kontrastes und verwandter 
Erscheinungen in der Sehsinnsubstanz, Ztschr f Augenh 38 1, 1917 
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known laws This obseivation pioves that in this case the phenom- 
enon of local adaptation was localued not in the coipus geniculatum 
exteiniim but piobably in the visual coitex of the posterioi lobe of the 
bi am 

The second case \vas that of a young soldiei wounded in the back 
of the head in the visual legion He had a defect in the visual field 



Fig 34 — Appearance of the bhndspot of the left eye w'hcn it falls on the 
boundary between wdnte and black The ccntci of the bhndspot ib brightened by 
contrast (After Bruckner "O”) 



Fig 35 — Appearance of the bhndspot of the left eye on the boundary 
between black and white The bhndspot appears bright , the center appears darker 
bj' contrast In the periphery of the bhndspot there are slight appearances of 
simultaneous contrast within the seeing retina (After Bruckner 

of both eyes, the nature and form of which can be seen in the figure 36 
It w'as possible to pioduce contrast colors in the blind area as in the 
first case About the particular point of these observations there is 
no need to speak This observation show's that the phenomena of contrast 
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seem to be localized in centers lying still higher than the visual coitex, 
that is to say, in transcoitical centers 

Of some interest is the fact that both cases demonstrate a reciprocal 
influence of both hemispheres, because in the hemianopia in the first 
case and according to the foim of the scotoma in the second case 
both hemispheres must be affected directly or indirectly by contrast 
These cases suggest that perhaps there is a transcortical center which 
fuses the impiessions of both visual spheres 

This suggestion falls into line with phenomena of binocular con- 
trast When one eye is stimulated by a colored field, the other eye 
sees the contiast color in the corresponding surrounding zone, although 
not in so distinct a manner as in monocular contrast 



Fig 36 — Defect in visual field of a wounded soldier (After Bruckner "’■) 


Nevertheless, it seems to me that the centers of the physiologic 
processes on which the phenomena of local adaptation and contrast 
are localized are piobably situated in all stations in the visual pathway 
As Jaensch has suggested, the different stations probably influence 
each other 

All this shows that nature strives to unite the whole visual system 
and to guarantee thereby the constancy of visual reception 

With respect to the question of the localization of the phenomena 
of local adaptation some recent investigations are of interest, especiall}' 
those dealing with the change of the electric behavior under the influence 
of light They show a constant current which in the eye of the vertebrate 
is directed in the outer part of the circuit from the cornea to the posterior 
pole of the eye This co-called duration current is subject to character- 
istic changes when the eye is illuminated 

Recently so-called electroretinograms of the human eye have been ' 
made by Sachs Figure 37 demonstrates some of his observations 

72 Sachs, E Die Aktionsstrome des menschlichen Auges, ihre Beziehung zu 
Reiz und Empfindung, Klin Wchnschr 8 136, 1929 

73 Kohlrausch,-® p 149 
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Fig 37 — Electroretinogram of a man adaptation state and secondary eleva- 
tion on red stimulation and blue stimulation, specific color effect^ a, dark adapta- 
tion, red, 2 lux, 10° visual field, fixed centrally, h, light adaptation, red, 5 lux, 
10° visual field, fixed 14° peripherally, c, dark adaptation, blue, 1 lux, 10° 
visual field, fixed centrally R indicates photographic or clecti omagnetic mark- 
ing of stimulus, S, string, Z, time in one-fifth second intervals, E, gaging 
with 01 millivolt, by string, electrodes and ej'C (Original curves after E Sachs, 
reduced to one third of the original size ) 



Fig 38 —Parallelism between the retinal currents of the hematothermal species 
and the periodic visual sensations of man A, momentary illumination with red 
of very long waves, B, with blue Corresponding retinal current and visual sen- 
sation are shown one above the other, since the actual time interval is not 

■” (After 
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Red light produces in the dark-adapted eye a slight oscillation, which 
IS in accoi dance with the feeble stimulating value of led light on the 
dark apparatus of the eye In the light-adapted eye the cuive runs 
in another direction Illumination with blue hgbt on the dark-adapted 
eye caused a remarkable oscillation, in accordance with the brightness 
of the sensation fiom blue light in the eye These results agree with those 
obtained from expeiiments on the eyes of animals 

As another type of the action curient corresponding to the pei iodic 
course of the aftei -image I show figuie 38, published by Kohhausch-® 
Probably the quantitative diffeientiation of the stimulating processes 
IS aheady effected in the peiipheral oigan In the continuation ot the 
optic pathway the different processes in the retina are represented by 
different frequencies of the electric current, as shown by Adrian 
and Kohhausch The different color sensations run parallel to those in 
the central organ This opinion was expressed by Frohhch 

When it IS remembeied that electric phenomena are perhaps only 
accompaniments of exciting chemical processes of an antagonistic 
character, the explanation of local adaptation, given before, becomes 
still more evident All parts oi stations of the optic pathway interfere 
with this phenomenon 

74 Frohhch, F W Die Empfindungszeit, Jena, Gustav Fischer, 1929 
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CONGENITAL BUPHTHALMOS 

COMPLICATED BY DISLOCATION OF LENS AND HEMORRHAGE INTO 

VITREOUS WITH COMPLETE RECOVERY OF CENTRAL VISION 

WILLIAM JOHN HOLMES, MD 

WARREN, OHIO 

The following case is lepoited because of the favoiable lesult that 
followed a seveie injui} and a stoimy couise in the only buphthalmic 
eye of a patient 

L , a white man aged 31, of Italian extraction, entered the ophthal- 
mologic service of the Cook County Hospital on April 4, 1936 He gave a history 
of having been struck in the right eje by a finger fifteen hours previously After 
the injur}" he became totally blind in his right eye 

When the patient entered giammar school it was found that both of his eyes 
were larger than normal and that he had no vision in his left eye The diagnosis 
was said to be bilateral congenital glaucoma In 1911 a Lagrange type of 
operation was performed at the usual location on the right eye by Dr Ben Witt 
Key, of New' York After this, the patient regained sufficient MSion to finish 
the grades He wore glasses for seven years after the opeiation, but discarded 
them in 1918 In 1933, owing to repeated attacks of severe pain, the left eye 
was enucleated Until the recent mjuiy, he was able to read the new'spapers and 
see motion pictures His general health had alwa}S been good, and there was no 
history of ocular disease in his family 

OpJilIialmologtc Examviahon — ^\Tsion in the light eye w'as limited to perception 
of light with faulty projection Vision in the left eye was nil (a prosthesis w'as 
worn) 

Both lids of the right eye were markedly ecchymotic The external ocular 
movements were normal Recent subconjunctival hemorrhages weie present on 
the nasal and inferior quadrants of the bulb The sclera was uniformly distended 
and appeared bluish The cornea appeared globular and measured 17 mm in the 
transverse diameter No ulcerations or opacities were seen on its surface The 
anterior chamber was filled with blood A red fundus reflex could not be elicited 
The tactile tension was normal 

The stump of the left eye w'as smooth and even and appeared somewhat 
retracted The conjunctival cul-de-sac w'as narrowed, only limited movements 
of the prosthesis were present 

Physical Examination — The patient was well developed and well nourished 
and did not appear acutely ill The skin piesented diffusely scattered patches of 
vitihgo The nose and ears were normal The teeth showed evidence of decay 
in the region of the upper right and lower left molars The tonsils were enlarged 
and cheesy material exuded from their crypts on pressure on the pillars The 
thyroid gland was not jialpable, and no glands or masses were felt in the neck 
The blood pressure was 126 systolic and 84 diastolic The heart, lungs, abdomen 
and extremities were normal 
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Laboratoty Evaimnahon — The urine, the blood count, the blood chemistry, the 
bleeding time and the coagulation time were normal Intradermal tuberculin tests 
gave negative results The basal metabolic rate was — 6 Roentgenograms o{ the 
chest and skull revealed no abnormal changes 

Diagnosis — The condition was diagnosed as (1) traumatic intraocular hemor- 
rhage involving the right anterior chamber and possibly the deeper structures of 
the right eye and (2) congenital buphthalmos 
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Visual field of patient taken on three different dates 


Tieafmcnt and Cow sc — The patient was put at absolute rest in bed Hot 
applications and an ointment containing 1 per cent atropine sulfate were applied 
three times daily to the right eye Four weeks later, with the foregoing regimen, 
the external swelling and redness had largely abated The subconjunctival swelling 
and hemorrhages had disappeared The anterior chamber appeared deep and was 
free from blood The ins was tremulous, dull and lusterless A coloboma of 
the pupil was present between 11 and 1 o’clock A dark black mass was seen 
occupying the pupillary area The tactile tension remained normal 

On June 2 a red fundus reflex was first obtained, and the vision had improved 
to ability to count fingers at 2 feet (60 cm ) The tension was 14 mm of mercury 
(Schiotz) 









759 


HO LUES— CONGENITAL BUFHTHALMOS 

On June 17 the vitreous had cleared sufliciently to peimit a hazy view of the 
disk and the retinal vessels A mass of grayish white tissue about 2 by 5 by 8 
mm was noted in the vitreous This mass was firmly adherent to the ciliary body 
at a point about 2 mm in front of the ora serrata at 3 o’clock From this point 
of attachment the mass was observed moving backward and forward m harmon> 
with movements of the eye, alternately obscuring and clearing the pupillary space 
On October 26, with a -j- 10 00 sphere combined with a + 2 00 cylinder, axis 5, 
the wsion m the right eye had improved to 1 2-3 Studies of the peripheral visual 
field revealed an almost complete loss of the nasal field associated with a marked 
defect in the inferior temporal quadrant A faint circumcihary flush was present 
The white mass in the vitreous remained unchanged The optic disk and retinal 
vessels were clearly visible The nerve head appeared pale The vessels of the 
disk were pushed nasalward, and a slight glaucomatous excaiation was present 
The tension was 18 mm of mercury (Schiotz) Tliree carious teeth were 
extracted and the daily administration of atropine sulfate was discontinued 

On November 17 the patient complained of pain in his right eye The ejeball 
felt hard to touch and still appeared irritated The tension was 28 mm of 
mercury (Schiotz) The visual fields exhibited a further concentric contraction 
in all meridians A mixture of 2 per cent pilocarpine l^drochlonde and 0 5 per 
cent physostigmine salicylate administered three times daily brought about onh 
a temporary reduction in tension On withdrawal of the miotic, an immediate 
rise to 38 and 45 mm of mercury follow'ed Epinephrine packs (1 1,000) under 
the upper lid had only a temporary effect in lowering the tension 

On Jan 27, 1937, tonsillectomy w’as performed After this operation the 
patient's general physical condition impro\ed greatl> and he gained 12 pounds 
(5 4 Kg ) of weight within the next four weeks 

On February 17 a -4- 10 50 sphere combined wuth a -f- 4 00 cylinder, axis 180 
(for near vision, addition of a -f 3 50 sphere), improved the vision of the right eye 
to 1 5 with ability to read Jaeger test type 1 at 13 inches (33 cm ) The tonometnc 
readings had dropped to 13 mm of mercury and remained wuthm normal limits 
since then without the use of miotics The patient was discharged 

He was not seen again until Jan 2, 1938 At that time the vision in Ins right 
eye with glasses w^as 1 5 with ability to read Jaeger test type 1 at 13 inches The 
tension was 13 mm of mercury (Schiotz) The visual field had increased 10 
degrees in the temporal and 15 degrees in the superior meridian The globe was 
pale The white mass in the vitreous appeared as described previously, but seemed 
thinner, resembling a veil The retinal veins were dilated The disk w^as pale, 
but showed only a slight glaucomatous excavation 

COMMENT 

The buphthalmic eye, owing to its prominence and greatly thinned 
scleral coat, is more prone to injury than the normal eye The suspen- 
sory ligament is overstretched Rupture of the zonule leading to 
dislocation of the lens frequently follows even the slightest traumatism 
In the case reported, at the time of the injury a backward dislocation 
of the lens took place This was obscured by the associated massive 
hemorrhage into the anterior chamber and the vitreous The freely 
swinging white mass just back of the ciliary region, observed at a latei 
date, was attached by part of the torn suspensory ligament and 
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undoubtedly contained shrunken lemnants of lens material covered by 
connective tissue and exudate 

The transient rise of tension and the pei sistence of pericorneal irrita- 
tion disappeared on improvement of the patient’s general physical status 
and the elimination of all frank foci of infection The drop in tension, 
however, might have occurred without tonsillectomy, as there were no 
signs of uveitis as a cause for the increase m mtiaocular pressure The 
visual fields were characteristic of glaucoma The entire nasal field 
and a sector-shaped defect m the inferior temporal field were lost The 
optic nerve showed evidence of atrophy, with a slight excavation of 
the lamina cribrosa These changes most likely anteceded the recent 
disturbance and were presumably present at the time the patient first 
presented himself foi treatment 

The remarkable final central visual acuity, the maintenance of normal 
intraocular tension and the absence of any fuither constriction of the 
visual fields over a period of a year offer strong supportive evidence of 
the efficacy of an early and properly performed drainage operation in 
a case of congenital glaucoma 

106 Market Street 



CIRCULATION OF THE AQUEOUS 

\ar A MECHANISM OF SECRETION OF THE INTRAOCULAR FLUID 
JONAS S FRIEDENWALD, MD 

AND 

ROBERT D STIEHLER, PhD 

BALTIMORE 

In the couise of an imestigation on the mechanism of leabsorption 
of the mtraoculai fluid ^ it was found that the ciliary body shows an 
irreciprocal peimeabihty to water, allowing fluid to pass with ease from 
the ciliary capillaiies to the posterior chamber but obstmctmg the pass- 
age of fluid m the leveise direction Phenomena of this type have 
been demonstrated in many other tissues * Hitherto, howevei , no ade- 
quate physical explanation of sucii phenomena has been suggested The 
present investigation was undertaken with the aim of discovering, if 
possible, the character and mechanism of the ineciprocal permeability 
of the ciliary body In brief outline, it was fiist discovered that the 
ciliary body shows an irreciprocal permeability to ceitam dyestuffs as 
well as to water and that the behavior of the dyes indicates that an 
electrical phenomenon is involved This led us to an investigation of 
the source of the energy required to perform the physical work involved 
in the ineciprocal permeability and finally to an analysis of the com- 
ponents of the mechanism by which this energy was transformed into 
physical work In the end it was found that an adequate undei standing 
of the mechanism of irreciprocal permeability to dyestuffs could account 
also for the irreciprocal permeability to water 

It will be seen that the investigation which we are reporting is a 
complex one involving several different types of experiments In order 
to facilitate the continuity of the argument and to avoid confusion fiom 

From the Wilmer Ophthalmological Institute of the Johns Hopkins University 
and Hospital 

This investigation was supported in part by a grant from the John and Mary 
Markle Foundation 

1 Fnedenwald, J S , and Pierce, H F Circulation of the Aqueous II 
Mechanism of Reabsorption of Fluid, Arch Ophth 8 9 (July) 1932 Tr Am 
Ophth Soc 31 143, 1933 

2 Gellhorn, E Das Permeabihtatsproblem Seme physiologische und 
allgemem-pathologische Bedeutung, m Gildemeister and others Monographien aus 

dem Gesamtgebiet der Physiologie der Pflanaen und der Tiere Berlin Tiilmc 
Sprunger, 1929, vol 16 > * junus 
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details of expeiimental technic, the experimental protocols appear m 
small t) pe and the text m large type, the two portions being so arranged 
that they can be read continuously A summary is inserted at the end 
of each section 

I PERMEABILITY OF THE CILIARY BODY TO 
VARIOUS ACID AND BASIC DYES ^ 

Most previous investigators^ on the permeability of the blood- 
aqueous barrier have used as their criterion the appearance of the dye 
in the aqueous humor after inti avascular injection They have shown 
that most acid crystalloid dyes appear in the fluid while basic dyes do 
not These investigations give no clue as to whether the dye has 
entered the ocular cavity by way of the ciliary body or through some 
other tissue, e g , the ins As long ago as 1882 Ehrlich ® showed that 
fluorescein enters the anterior chamber by way of the ins, and subse- 
quent studies by Hamburger ® demonstrated that the contribution of 
the ciliary body to the intraocular diftusion of fluorescein was probably 
insignificant We have studied the passage of dyes through the ciliary 
body directly, observing their movement in the direction from blood to 
aqueous and vice versa The experiments were conducted as follows 

To study the passage of dyes from the blood to the intraocular cavity, the 
dye (from 0 04 to 0 2 milhmols per kilogram) was injected mtravascularly into an 
albino rabbit After the injection, the eye was enucleated with the animal under 
ether anesthesia , it was opened equatonally, and the vitreous and lens were 
removed with gentle pressure of the thumb of one hand while the inverted eyeball 

3 The physical and chemical characteristics of the dyes used in all of the 
experiments reported in this paper are described in the Appendix 

4 Gaedertz, A , and Wittgenstein, A Arch f Ophth 119 395 and 403, 
1927, 119 755, 1928 Fischer, F P Arch f Augenh 100-101 480, 1929 

5 Ehrlich, P Berl klin Wchnschr 19 388, 1882 

6 Hamburger, C Ueber die Ernahrung des Auges, Leipzig, Georg Thieme, 
1924 

7 In preliminary experiments attempts were made to use the frozen section 
technic It was found that freezing the tissue caused a destruction or disturbance 
of its normal metabolism and led to erroneous and contradictory results with the 
dyes On the other hand, if the living tissues were stained with the dyes the penetra- 
tion of which was to be tested, and then fixed, the dye washed out of the tissue, 
especially from the epithelial layers This led to an erroneous conclusion stated in a 
previous communication,^ namely, that methylene blue injected into the vitreous does 
not stain the ciliary body, including the epithelium Actually, most basic dyes, includ- 
ing methylene blue, injected into the vitreous stain the epithelium but not the 
stroma Obviously, therefore, it was necessary to use and observe the dye 
directly on surviving tissue It was found that such tissue kept in Ringer s 
solution could be used for from two to four hours after killing the animal or 
enucleating the eye Temperature variations between 20 and 40 C seemed to 
have little or no effect Changes of short duration in the oxygen tension from 
0 to 150 mm of mercury did not affect the tissue irreversibly 
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was held between the thumb and the index finger of the othei hand The 
zonular fibers were examined for the picscncc of the dye The ins and ciliary body 
were then removed in one piece ivith a tissue forceps and placed m a special 
Ringer’s solutions The ring of tissue was placed on a micioscope slide with the 
ciliary processes upMaid and examined under a microscope (16 oi 8 mm 
objective) 

When the dye fails to penetiate from the stroma to the epithelium the picture 
is produced that is shown in figure 1 A The interpretation is sometimes difficult 
because the epithelium on the anterior tips of the ciliary processes may be so thin 
as to escape observation with the low power of the microscope Certain acid 
dyes stain the epithelium feebly even when introduced through its free surface, 
and when penetrating from the stroma to the epithelium they may lapidly diffuse 
out of the latter tissue into the surrounding fluid, leaving the epithelium relatively 
colorless The distinction between the picture under these circumstances and that 
shown 111 figure 1 ^ is that the margin of the stained area in the stroma is bluircd 
instead of being sharp This difficulty was encountered particularly m the asphyxia 
and pn experiments cited later 

To study the passage of dj^es from the mtraoculai cavity to blood, the eye of an 
albino rabbit was lemo^ed and dissected in the manner pieiiously described The 
ring of tissue was cut into from ten to twenty sectors in a bath of Rmgei’s 
solution These sectors were placed on slides (ciliary processes upward), and 
a ciliary process was lapped over the cut edge with the aid of a camel’s hair 
brush (fig 2) The excess fluid was drained off with blotting paper, and a 
minute drop (not more than 1 cu mm ) of dye solution (approximately 0 001 
molar) was placed on the moist surface of the glass next to the tissue As soon 
as the vertical edge of epithelium was stained, the excess of dye was drained with 
blotting paper, and a few drops of Ringer’s solution added The tissue was 
observed under a microscope to determine the penetration of the dye 

One of the difficulties in determining whether or not the dye has penetrated 
arises from a spreading or creeping of the dye in the epithelium This may happen 
either because the dye runs over the horizontal surface of the ciliaiy process m 
the moment of staining or as the result of slow diffusion of the dye from cell to 
cell after the staining solution has been removed Two criteria are available to 
distinguish between such spreading of the stain and penetration, as illustrated m 
figure 1 B 1 With critical focusing of the microscope, a sharp epithelmm-stroma 
boundary, as m figure 1 C, is still to be recognized in case of nonpenetration 

8 The Ringer’s solution referred to throughout this paper is that used by 
Dr George O Gey for tissue culture work It contains per liter of solution 
sodium chloride, 8 Gm , potassium chloride, 037 Gm , calcium chloride 
(anhydrous), 012 Gm , magnesium chloride (anhydrous), 010 Gm , disodmm 
phosphate, 0 18 Gm , sodium bicarbonate, 025 Gm , carbon dioxide is added until the 
solution is completed This solution was chosen after it had been found that experi- 
ments performed in an isotonic solution of sodium chloride gave erratic results Tests 
were made to discovei the effect of ions normally present in plasma It was found 
that Ringer s solution, lacking only in calcium, caused the permeability of the 
membrane to increase, while 09 per cent sodium chloride plus a trace of calcium 
was adequate to maintain the normal permeability The minimum amount of 
calcium required was found to be less than one-tenth that normally present in the 
body fluids It IS evident, therefore, that clinically possible vaiiations in blood 
calcium cannot affect the membrane significantly Further tests showed that even 
a considerable excess of magnesium could not be substituted for calcium 
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2 The dye fades more rapidly in penetration than in creeping, since it diffuses 
into a larger volume in the former case than in the latter In long-continued 
experiments dyes which fail to penetrate into the stroma are sometimes bleached 
out of the superficial layer of epithelium, leaving the second layer of epithelium 
holding most of the remaining dye In general, basic dyes stain the tissues more 
intensely than acid dyes This difference is not as marked at lower ps 

Experiments were also performed in which the dye solution was injected 
directly into the stroma of the ciliary body either before or after enucleation In 
other experiments the dye was injected directly into the vitreous Identical 
results were obtained in regard to the penetration of dyes introduced either m vivo 
or supravitally 

Acid dyes (dyes which are anions in solution) introduced into the 
stroma of the ciliary body produce the picture illustrated in figure 1 A 
The dye fills the stroma and does not penetrate into the epithelium Acid 



Fig 2 — A segment of the ins and ciliary body viewed from behind The 
overlapping ciliary process is indicated by the dotted lines 

dyes introduced into the epithelium produce the picture illustrated in 
figure 1 B The dye penetrates into the stioma If only a small amount 
of dye IS used, the epithelium becomes colorless after a time, leaving a 
picture similar to that in figure 1 A Basic dyes (dyes which are 
cations in solution) introduced into the epithelium fail to penetrate into 
the stroma, as illustrated in figure 1 C Basic dyes introduced into the 
stroma penetrate rapidly into the epithelium, and if the concentration 
is not too high, the dye accumulates in the epithelium leaving the stroma 
relatively colorless, as in figure 1 C Neutral dyes (dyes which are 
either uncharged or zwittenons in solution) penetrate with ease in hot 
directions, as illustrated in figure 1 B 

The results with certain typical dyes which are not reduced by ti^ 
tissue in air are summarized in table 1 The behavior of the other yes 
which were used is reported in the Appendix It can readily be 
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that the behavior of the dyes depends essentially on then ionic chaige 
and not on their chemical stiucture When similar expeiiments aie 
performed on tissue asphyxiated eithei in an atmospheie of nitiogen 
or 111 the presence of 0 001 molai cyanide solution, it is found that the 
irreciprocal permeability to these dyestuffs disappeais Any paiticulai 
dye now penetrates equally well fiom the epithelium to the stioma and 
from the stroma to the epithelium, and the phenomenon of accumulation 
disappears However, a maiked difference between the behavior of acid 
and basic dyes is to be noted, for now acid dyes penetrate lapidly and 
with ease, while basic dyes penetiate with great difficulty oi not at all 
This change in permeability pioduced by asphyxia was found m the case 
of nitrogen asphyxia to be leveisible, the tissue regaining its normal 


Table 1 — PeuehaUon of Dyes Though SU oma-Epithehnm Bat net of Cihaiv 

Body at Physiologic pn 






Penetration with 



Penetration Normally 

Asphyxia 



r — - 

— ' ^ 

f ^ 

> , 

Dye 

'lype 

EtoS 

StoE 

EtoS 

StoE 

Crystal violet 

Basic 

0 


-4- 

-4- 

Malachite green 

Basic 

0 


-f' 

-4- 

Mght blue 

Basic 

0 


0 

0 

Safranines 

Basic 

0 

+++ 

0 

0* 

Eosin 

Acid 


-4- 

JU, 

-U-U 

Bromphcnol blue 

Acid 

J-O. J. 

• 



Rose bengal 

Acid 

-++ 

0 


+ 

Rhodamme B 

Neutral 

++ 

+4- 

-L4- 

++ 


0 indicates no penetration, ±, a trace of penetntion, -i-, slow dllTuslon, -l +, rapid dlfTii 
^on, +++> slow accumulation beyond dlfluslon, ++++, rapid accumulation bejond cUffuslon, 
E, epithelium, and S, stroma 

* ho penetration under cyanide, partially reduced under nitrogen 

characteristics when restoied to air Recovery from cyanide asphyxia 
has also been noted under certain conditions (see section HI) 

We have investigated m some detail the exact position of the bar- 
rier at which acid dyes are stopped from penetrating into the epithelium 
and basic dyes are stopped from penetrating into the stroma and have 
found that this barrier lies in the same region in each case, at the junc- 
tion of the epithelium and the stioma The penetiation of basic dyes 
under asphyxia is blocked at the same place pdistologic study of this 
region reveals a forward continuation of Bruch’s membiane which is 
visible in the flat posterior part of the ciliary body, becoming thinner 
and thinner as one follows it forwaid and being lost from view in the 
anteiior portions of the ciliary body We have not, however, been able 
to identify the stroma-epithehum barrier with this forward continuation 
of Bruch’s membrane Until more detailed knowledge is available, we 
shall refer to the barrier as the stroma-epithehum barriei Further 
experiments on the nature of this barrier are reported here J 
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^ Summmy — Theie is a bariier between the stroma and the epithelium 
of the ciliary body which undei asphyxia exhibits a selective perme- 
ability in favoi of acid as against basic dyes When the normal respira- 
tory metabolism is opeiating, howevei, additional forces are active 
\\hich facilitate the tiansfei of acid dyes from the epithelium to the 
stioma and of basic dyes fiom the stroma to the epithelium and impede 
the transfer of these dyes in the reverse direction It is evident that 
these additional foices could be accounted foi if theie were in the 
ciliary body an ionic electric current carrying anions fiom the epithelium 
to the stioma and cations from the stioma to the epithelium How- 
ever, in ordei foi an electric cm rent to exist, there must be a source 
of energy and a carrier of elections to complete the circuit Since 
the phenomena the cause of which we are seeking" to discovei disap- 
peai undei asphyxia, we have sought foi the source of the energy in 
the respiiatoiy metabolism of the tissue, which is the next step in our 
study 

II OXIDATION-REDUCTION POTENTIALS OF 
THE CILIARY BODY 

Since the behavior of dyes described and the assumptions of an 
electiic cm lent indicated that there must be a difference of free eneigy 
in the stroma-epithelium system, it was natural to look foi this energy 
in the oxidative and reductive piocesses of the tissue Claik and his 
co-workers ° have shoivn that the intensity of oxidation-i eduction activ- 
ity of chemical systems that are capable of reversible oxidation may be 
measured in teims of electrical potential and that, in fact, chemical 
systems of this type, if properly connected by electrodes, are capable 
of generating an electric current The potential of such systems may 
be measured directly electrically, but it may also be measured indirectl> 
through the use of indicatois which undei go a color change on oxida- 
tion or reduction These investigators have piepared and studied a 
senes of such indicators which may be used to deteimme the oxidation- 
1 eduction potential of systems b} methods analogous to those by which 
pH IS detei mined thiough the use of pn indicators These studies refer 
to systems that are m thermodynamic equilibiium 

In the living tissues thermodynamic equilibrium does not exist 
Instead theie is a continuous interaction between many chemical sys- 
tems When these reactions pioceed at constant rates, a steady state is 
established by a balance between the rates of oxidation and of reduc- 
tion, which can be measured either potentiometncally or with oxidation- 
reduction indicatois The objections to the electrometric method need 

9 Studies on Oxidation-Reduction I-X, Bv the Staff of the Division o 
Chemistry, Hygienic Laboratory, United States Public Health Service, Hygien’'- 
Laboratorr Bulletin 151, United States Public Health Service, 1928 
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not be enumeiated heie The indicatoi method was used in the piesent 
study because of its diiectness and lelative ease and because it enables 
one to determine the potential in all parts of the tissue at the same 
time This involves some lack of piecision, since the degree of bleach- 
ing of the vaiious indicators can be estimated only loughl} Other 
sources of error with the indicator method are discussed by Cohen, 
Chambers and Reznikoft^^ Nevertheless, given appropriate indicators, 
we believe that the potential of tissues can be detei mured with an eiioi 
of less than ± 0 015 volt The experiments weie per formed as follov s 


Table 2 — 0 Mdatton-Reduclion Potentials of the Cihaiy Bod\ 





Reduction of Indicatoi 



E 'at 



X 
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A.erobic 



Anaerobic 


Pit 7 4 
Volts 



Cj anide 
S 

Anoxia 

E 



Indicator 
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S 
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Bmderschedler’s green 

4-0 211 


4- 4- 4- 4- 

4- 4- 4- 4- 

4‘4'4't- 


-1.-I-4-}. 

2,6,diehloroindophenol 

4-0189 


4- 4- 4- 4- 

+ 4' + + 


"y -L- 


Toluylene blue 

4-0101 

^4-r4- 

4-4- 

4- 4- 4-4- 

4’4""r 

4"t“ 

I"* 

Lauth’a violet 

4-0 050 


0 

4- 4- 4- 4- 

4“4' ^4*’ 

4- J 

*-4. 

Oresjl blue 

4-0 034 

-r4-4-4- 

0 

4- 4- 4- 4- 

4-4-- 4- 



■^4* 4* 4" 

Methylene blue 

-0 002 

" I" » 111 

0 

4- 4- 4- 4- 



J — 1-4. 

Indigo tnsulfonate 

--0 099 

4- 

0 

4" 4" 4* 4- 

4 4-4-4- 


-4. 4 — 

Indigo disulfonate 

— 0 143 


0 

Pi^ 

4“ 4" 4“ 4* 


— r 

Ore'iyl violet 

-0 175? 

* c 

0 

4* 4" 4* 

4'*r T 

_ +J.J. 


Dimethylphenosafranine 

— 0 273 

0 

0 

0 

0 

^ — 4. 


Safranine T 

— 0 29S 

0 

0 

0 

0 

— 

4- 

Estimated potential volts 


-0130 

4-0100 

-0 200 

—0 200 

— 0 2C0 

—0 290 


0 indicates no reduction, +, one third reduced, 4-4*, one half to tno thirds reduced, 4--r-4- 
one third to nine tenths reduced, 4-4-4--^, over nine tenths reduced, S, stroma, and E, 
epithelium 

* The question m regard to the potential of eresyl violet arises from a lack of certamtr 
^ to Tvhether the d^ which ue used uas identical with that studied bj Rapkine, Strurk and 
Wurmser (J Chim Phys 2G 340, 1929) 


The test indicator is introduced into the stroma or epithelium of the cihaiy bodv 
and allowed to come to equilibrium with the tissues The degiee of bleaching 
which takes place is observed under the microscope Subsequently, an oxidizing 
agent, such as ferricyanide, is added, and the recovery of color is noted The 
ratio of intensity of color before and after oxidation with ferricyanide affords a 
measure of the ratio of oxidant to reductant of the indicatoi m equilibrium with 
the tissue, and hence of the potential within the tissue The recover)'^ of color on 
oxidation is a necessary control demonstrating that the indicator has been 
reversibly reduced and not irreveisibly destroyed Experiments were conducted 
both aerobically and under conditions of asphyxia 


The results of these experiments ate summaiized in table 2 It can 
be seen that the potential ni the epithelium in air is -{-0 100 volt, while 
that of the stioma in air is — 0 130 volt, giving a diffeience of 0 230 


10 Chambers, ^ An Analysis of Oxidation and Reduction of Indicators m 
iving Cells, in Cold Spring Harbor Symposia on Quantitative Biology, Cold 
pring Harbor, L I, New York, The Biological Laboratory, 1933, vol 1 p ?05 

1928 ^ Rezmkoff, P J Gen Physiol ’ll SSS, 
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volt between the potentials of the two tissues Under nitrogen both 
epithelium and stroma have the same potential, — 0 290 volt In the 
presence of 0 001 molai cyanide and air, the epithelium and stroma both 
have a potential of — 0 200 volt 

Summaiy — There is a difference m potential between the epithelium 
and the stioma (disappearing under asphyxia) which is capable of sup- 
plying the flee eneigy for the electric current mentioned previously In 
order to do so, the two parts of the tissue must be coupled by an electron 
carrier cajiable of accepting electrons from the stroma and transferring 
them to the epithelium Befoie considering this electron carrier, we 
shall report briefly experiments relating to the enzyme systems involved 
in maintaining the difference m potential between the epithelium and the 
stroma 

III THE ENZYME SYSTEMS 

Since the metabolites of the stroma and epithelium are in all proba- 
bility identical, the cause of the difference m potential between these two 
tissues IS to be sought for m their enzyme systems 

A OXIDASES 

Seidel,^* Schmelzer and Samojloff have shown that the ciliary 
epithelium gives an intense indophenol-oxidase reaction, whereas the 
stioma gives no reaction We have confiimed and extended these obser- 
vations The technic is as follows 

A piece of tissue is placed on a microscope slide as described before and 
covered with about 1 cc of Ringer’s or buffer solution This allows an easy 
access of oxygen for the reaction To the bathing solution is added an equal 
volume of a freshly prepared solution of dimethylparaphenylenediamine and 
alphanaphthol (each 001 molar) in Ringer’s solution The development of the 
color of mdophenol blue is observed under the microscope 

In the experiments the epithelium becomes intensely stained with 
mdophenol blue while the stroma i emains unstained This indicates that 
indophenol-oxidase (Wai burg’s respiratory enzyme^®) is present only in 
the epithelium and is absent m the stroma The test for indophenol- 
oxidase is not a quantitative one, but gross changes in the activity of 
the enzyme manifest themselves in easily detectable changes in the rate 
of development of the color reaction If the tissue is poisoned with 
cyanide, no color develops in the test though the reagent is not itself 

12 Seidel Ber u d Versamml d ophth Gesellsch 45 14, 1925 

13 Schmelzer Ber u d Versamml d ophth Gesellsch 45 259, 1925 

14 Samojloff, A J Arch f Ophth 118 391, 1927 

15 Warburg, O H Ueber die katalytischen Wirkungen der lebendigen 
Substanz, Berlin, Julius Springer, 1928 
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aftected by cyanide^® Since the reagent is likewise unaffected by 
model ate changes in pu, it is possible to use this test as an indication of 
the effect of pn on the activity of the enzyme The lesults of these 
experiments are shown m table 3 It is evident that a moderate mciease 
in alkalinity ovei the noimal physiologic pn does not affect the activity 
of the enzyme, but that at pn 6 9 the activity is i educed, while at pn 62 
it IS almost entirely suppressed 

In addition to the mdophenol-oxidase, we must considei other respiia- 
tory systems capable of leacting diiectly with oxygen As noted in 
table 2, the potential of the tissue is 0 090 volt more negative under 
nitrogen asphyxia than it is undei cyanide asphyxia in air This indi- 
cates the presence m the tissue of substances other than mdophenol- 
oxidase, capable of reacting diiectly with oxygen Howevei, these 
substances must be equal m effect m the epithelium and the sti oma, since 
the potential undei asphyxia is the same in both tissues 


Table 3 — 

-Va>iahon of 

Indophcnol-Ovidase Activity with 

pn 


Pyridine-Pyridine Acetate Bullers 



Pu 5 70 

Reaction ± ? 

017 

f) 55 C 90 

8 32 

Ringer’s 

Solution 

± 

+ ++ 

++++ 

-t-'b+'l- 


B DEHYDROGENASES 

In ordei that the postulated electiic cunent can do a significant 
amount of work, the stroma must have sufficient reducing capacity 
This capacity is detei mined by the substrates and the enzymes (dehydro- 
genases) which activate them The nature and concentration of the 
substrates determine the total reducing capacity of the tissue Most of 
the substrates, however, have reducing ability only after activation by the 
dehydrogenases The concenti ation of these enzymes, consequently, 
determines the active reducing capacity of the tissue An attempt was 


16 If the test is performed in the presence of a small volume of 0 001 molar 
cyanide, the tissue will at first remain entirely colorless, while in the control 
without cyanide the color develops rapidly After the lapse of some time the 
color suddenly begins to appear in the tissue with cyanide and then develops as 
rapidly as it did initially in the control This appearance of color m the tissue 
with cyanide can be prevented if the cyanide-reagent solution is frequently 
renewed It is evident that the tissue is able to oxidize cyanide and recover from 
its toxic effects We have noted a similar recovery from cyanide m regard to its 

effect on the penetration of acid and basic dyes, provided an overdose of cyanide is 
avoided 

17 Since these enzymes activate both the oxidant and the reductant thev 

might more properly be referred to as “metabolitases ” ' ^ 
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made, therefore, to estimate the concentration of dehydrogenases and 
substrates in the stroma This was done by comparing the behavior of 
two basic dyes, methylene blue and ciystal violet, one of which, methylene 
blue, can be reduced by the stroma and when i educed is electrically 
neutral This comparison was made as follows 


If crystal violet in low concentration is introduced into the stroma, it is 
transferred rapidly and completely to the epithelium When higher concentrations 
are used, the dye accumulates in the epithelium much more slowly This difference 
in behavior with concentration is attributed to the fact that crystal violet is 
associated in concentrated solution (see Appendix) Methylene blue, on the 
other hand, although approximately equally associated, is transferred from the 
stroma to the epithelium equallj’^ well in dilute and concentrated solutions This, 
in spite of the fact that when methylene blue is visible in the stroma the potential 
difference between the stroma and the epithelium is diminished and in spite of the 
further fact that under conditions when methylene blue is not reduced it is 
found to penetrate the tissue more slowb’^ than cr 3 'stal violet For instance, 
crystal violet in the supravital technic stains the ciliary epithelium with great 
rapidity, while methylene blue stains slowlj' This is not due to a difference 
in the staining ability, for with time an equal intensity of stain can be produceo 
with either dj^e Furthermore, at pn 5 3, at which basic dyes penetrate from the 
epithelium to the stroma (see section IV), crj'stal violet passes with ease while 
methylene blue penetrates with great difficulty On the other hand, when methylene 
blue IS reduced the leuko form penetrates much more readily than does crystal 
violet For instance, at physiologic Pa under asphyxia, crystal violet penetrates 
with difficulty or not at all, while methjdene white penetrates with great ease, 
as can be shown by subsequent oxidation 


It was found that the oxidant of methylene blue passes thiough the 
stroma-epithehum barnei less readily than does ciystal violet and the 
reductant penetrates much moie readily than crystal violet Since 
methylene blue is transferred from the stroma to the epithelium under 
physiologic conditions more readily than ciystal violet, it is evident that 
it IS transferred mainly in the reduced state Since methylene blue, even 
in high concentration, is rapidly transferred fiom the stioma to the 
epithelium, it is evident that the rate of reduction in the stroma must 
be fast and, consequently, that there must be a high concenration of 
dehydrogenases and of substrates in the stroma This inference is sub- 
stantiated by a study of the secretory mechanism of the choroid plexus 
by one of us (R D S ) in association with L Flexner^’^'^ 

The inactivation of the dehydrogenases, by a shift in pn, may be com- 
pared with that of the indophenol-oxidase Whereas under nitrogen, at 
physiologic pn, safranine T is partially reduced by the stroma, at /’h 6 2 
methylene blue is only partially reduced, and at 5 7 even toluylene 
blue IS only partially reduced Since the concentration of metabolites is 
not changed, it follows that the dehydrogenases are inactivated at 

these pn 

17a Stiehler, R D , and Flexner, L J Biol Chem , to be published 
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Smimm y —We may conclude that the diffeience in potential between 
the epithelium and the stroma is due, at least in pait, to the piesence 
in the epithelium of mdophenol-oxidase and the absence of this enzyme 
in the stroma Othei oxidative enzymes aie appaiently distiibuted in the 
stioma and epithelium Dehydiogenases aie present in the epithelium 
and stroma The potential difterence between the epithelium and the 
stroma can be abolished by asph)xia. which aftects the oxidase system 
or by acid pn, which inactivates both the oxidase and the dehydiogenases 
It is inteiesting to note that with the disappeaiance of the potential 
difterence the ionic cuneiit desciibed in section I likewise disappeais 
The lemammg link in the postulated electiic ciiciiit, namely, the election 
camel, will be consideied next 

IV STROMA-EPITHELIUM BARRIER 
Since the epithelium and the stioma aie everywheie separated from 
one anothei by the stioma-epithelium baiiier, it was natuial to study this 
hairier and to see whethei it could act as the election conductor cai lying 
electrons from the stioma to the epthehum The fiist investigations 
weie directed towaid the influence of Pn on the physical chemical chaiac- 
teiistics of this baiiiei 


A EFFECT AND ISOELECTRIC POINT 

As has alieady been noted, when the potential diffeience between the 
stroma and the epithelium and the ionic current are abolished b} 
asphyxia, the stioma-epithehum bairiei shows a selective permeability 
111 favor of acid and neutial dyes and a lelative impermeability to basic 
dyes It has likewise been noted that a slight shift toward higher acidity 
will produce the same effect If the acidity is raised still higher, a point 
IS reached wheie the permeability chai actei istics of the baiiiei to acid 
and basic dyes aie leveised This tiansition point will be called the iso- 
electric point of the baiiiei The expeiiinents on the effect of /’h on 
the barrier weie pei formed as follows 


In order to test the effect of pa on the barrier, it was first necessary to know 
hqw effectively the pn of the tissue could be conti oiled by buffer solutions Small 
portions of excised ciliary body were placed on glass slides and coveied with 
from 1 to 2 cc of vauous buffer solutions After a few minutes a drop of pu 
indicator (bromcresol green or bromcresol puiple) was added, and the color in 
the tissue as well as in the bathing solution was observed under a microscope 
Under the conditions of the experiment (Pn 5 3 to 7 0) these indicators were found 
to penetrate well into the epithelium and stroma As nearly as could be determined, 
the same pn existed on both sides of the barrier and in the surrounding fluid 
when buffers were used which had one species of the buffer system m the neutral 
or uncharged state, e g, acetic acid-acetate, pyridine-pyndme hydrochloride 
and pyndme-pyridine acetate-acetic acid buffers When buffers were used, both 
sped s of which were charged, e g, phosphate and citrate buffers of Pn below 
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7 0, the pn of the tissues was considerably higher than that of the surrounding 
fluid Pyridine-pyridine acetate and acetic acid and acetate buffers were, con- 
sequently, selected for further study The buffers were isotonic and contained 
calcium chloride, potassium chloride, magnesium chloride and potassium dihydrogen 
phosphate in the concentrations present in Ringer’s solution Buffer solutions 
between 5 0 and 7 0 were made and their pn determined electrometrically with a 
glass electrode Standard acetate (0 1 molar acetic acid plus 0 1 molar sodium 
acetate) was used as the standard and assigned a pn value of 4 620 at 25 C 

In testing the effect of pn on permeability, an essentially similar technic 
was used in one set of experiments Small portions of excised ciliary body were 
placed on a glass slide and covered with from 1 to 2 cc of buffer of the desired pn 
After five minutes the buffer solution was drained off, and a minute drop of dye 
solution was placed near the edge of the tissue When the epithelium had become 
stained, the excess of dye was removed, and the tissue was washed with the 
buffer and examined under the microscope for possible penetration of the dye 
into the stroma In those experiments in which the observations had to be protracted 
for more than a few minutes, the evaporation of the buffer was avoided by having 
the tissue in a hollow ground slide under a cover slip 

In order to observe the penetration of dyes from the stroma to the epithelium, 
a more complicated procedure was used The chest of an albino rabbit was opened, 
ether anesthesia being used, a cannula was inserted into the ascending aorta and 
the animal was perfused with Ringer’s solution until the fluid returned clear 
The perfusion was then halted Both corneas were incised, and with the aid 
of a blunt spoon the lens and the vitreous were delivered, care being taken to 
avoid injury to the ciliary body The ocular cavity was then irrigated for five 
minutes with a buffer solution (different buffers being used in the two eyes) 
At the end of five minutes, with the buffer solutions still actively irrigating 
the ocular cavity, a solution of the dye to be tested was injected through the 
perfusing cannula into the aorta, the injection being continued until the ocular 
blood vessels were well colored with the dye The ciliary body and ins were then 
removed from each eye and dropped into a solution of the buffer with which it 
had been irrigated Small slices still immersed in the same buffer solution were 
then studied under a microscope 

With decreasing there is in the first pait of the acid region a 
slight but definite decrease in the permeability of the stroma-epithehum 
barrier foi both acid and basic dyes This is associated with a slight 
shrinkage of the tissue Throughout this zone of slight acidity 
(/’h 7 0 to 5 5) the barriei maintains the same selectivity as at physio- 
logic pn under asphyxia, being relatively impermeable to basic dyes but 
freely permeable to acid dyes (table 4) Between pn 5 50 and 5 47 an 
abrupt change occurs, for at pn 5 47 and lower the barrier is impermeable 
to acid dyes and freely permeable to basic dyes At pn 5 485 it is equally 
permeable to both acid and basic dyes The same selective permeability 
of the barrier was found irrespective of whether the test dye was allowed 
to diffuse from the epithelium toward the stroma or in the reverse direc- 
tion It follows that the isoelectric point measured is that of the stroma- 
epithehum barrier and not that of any other substance 
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Snmma)y--The selective peimeabihty of the stioina-epithelmm 
barrier for acid as against basic dyes is to be altiibiited to the electric 
charge inherent in the baiiiei, and the reveisal of this selective pei- 
meabihty at pn 5 50 to 5 47 indicates a reversal of the sign of the chaige 
At some point between pn 5 50 and 547 the bariier must be %Mthout 
excess electiic chaige, i e , isoelectiic, a conclusion which is confiimed 
by the finding that selective peimeabihty is absent at pn 5 485 On the 
acid side of the isoelectric point, i e , at 5 47 and lowei, the baiuei 
is positively charged On the alkaline side of the isoelecti ic point, i e , 
at pn 5 50 and highei, including physiologic pn, the baiiici is negatively 
charged 

B OXIDATION-REDUCTION 

The isoelectiic point of the sti oma-epithehum baiiiei i\as found 
neither to be fixed in position noi to have a definite bieadth of zone 
Instead it could be changed experimentally by oxidation and lestored 

Table 4 — Defeimmattou of ihc Isoclcciiic Point of the Sii oma-Epiihclnim 
Barrier, Effect of pa cm Penehation of Dyestuffs 

Acetic Acid-Acetate Buffers 


PcDetrallon 

JL 



Bpithclium to stroma 

- A 

Stroma to Bpithclium 

. .. 

pn 

( 

Acid Dros 

Basic Dyes 

Acid Djes 

Basic D\ 

53 

0 

+ 

0 

X 

5 473 

0 

+ 



5 486 

+ 

4~ 



5A96 

4- 

0 



57 

+ 

0 


0 


to the oiiginal condition by subsequent reduction This obsenation 
indicated that the barriei is a mateiial substance, not merely a bounding 
surface, and that this barrier has as one component, at least, a re\eisible 
oxidation-reduction system The presence in the barnei of such a s} stem 
would enable it to act as an electron conductor capable of leceivmg 
electrons from the stroma and transferring them to the epithelium 
This property or action of the barnei is comparable to that of 
“mediators” which act normally in intiacellular metabolism between two 
enzyme-substrate systems 

The only available method for studying the oxidation-i eduction 
system of the stroma-epithelium bariier is to determine the shift m the 
isoelectric point (or the change in charge on the stroma-epithelium 
barrier) on oxidation This was done b}'^ studying the selective pei- 
meability of the barrier to acid and basic dyes In most experiments 

18 The potentiality of the stroma-epithelium barrier to act as an electron 
conductor by virtue of a reversible oxidation-reduction system does not exclude 
the possibihtj of other, as yet unknown, mechanisms of electrical conduction 
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the test dye was intioduced into the epithelium In a few experiments 
the dye was introduced into the stroma The same results weie obtained 
with both sets of experiments, pioving that the effects observed were due 
to oxidation of the barriei and not of some other substance By the 
use of this method, it v as possible not only to study the effect of oxida- 
tion on the properties of the bainer but to measure roughly the 
characteristic potential (E o ) of the oxidation-reduction system in the 
bariiei The expeiiments weie perfoimed as follows 

To test the effect of oxidation, three pieces of excised ciliary body were placed 
on slides One piece of tissue was immersed in a buffer solution and the other two 
pieces in a buffer solution plus an oxidizing agent After five minutes the oxidizing 
solution was removed from one of these pieces and replaced by a buffer solution 
containing a i educing agent After five more minutes the oxidizing solution and the 
reducing solution were washed off with a buffer solution and the test stain was 
added to all three specimens To test the effect of reduction, the same procedure 
was used except that buffer solutions containing a reducing agent were added to 
two of the three specimens at first, and one was subsequently oxidized Ferncyanide, 
ferric chloride, iodine and quinhydrone ha\e been used as oxidants and sodium 
hydrosulfate hydroquinone and a solution saturated with both quinhydrone and 
hydroquinone as reductants 

The effect of oxidation on the charge of the barrier was also studied by 
observing the movement of dyes from the stroma to the epithelium Acid d>es 
were obtained in the stroma, with the epithelium clear, by injecting the dye 
intravenously, removing the iris-ciliary bodj’- as described previously and placing 
the tissue in Ringer's solution (the ionic current prevents the epithelium from 
staining) Slices of the tissue were placed on slides A buffer solution (pa 5 7) 
was. added to some slices and a buffer solution plus an oxidant to others After 
from five to ten minutes, some of the slices containing the buffer plus an oxidant 
were washed with buffer solution, and buffer plus hydrosulfite was added Basic 
dyes were obtained in the stroma, with the epithelium clear, by irrigating the 
ocular cavity with a buffer solution {pn 5 7) while injecting the dye as described 
previously The tissue was treated as with acid dyes except that it was kept 
in a buffer solution m place of Ringer’s solution The choice of oxidant was 
difficult, since the oxidants, except ferric chloride, react with basic dyes Iodine 
seemed the best to use, for although it precipitated the dye, precipitation was not 
complete The tissue was observed in acetate buffers (pyridine reacts with iodine) 
with and without iodine Care must be used not to allow the tissue to remain in 
the iodine solution for more than a minute oi two since the iodine tends to be 
concentrated in the tissue and renders the dye more insoluble The iodine was 
wmshed off with several changes of buffer solution, and the tissue was examined 
The die wdiich penetrated into the epithelium in the presence of iodine was 
largely precipitated and hence gave only a feeble color If a reductant was then 
added which reduced the excess iodine, the dye became soluble and stained 
the tissue biilliantlj The same results w'cre obtained whether the penetration of 
dyes w'as studied from the epithelium to the stroma or vice -versa 

As can be seen in table 5, all of the oxidants employed produce a 
reversal in the penetration of acid and basic dyes Since the penetration 
of d 3 ’^es depends on the electric charge on the stroma-epithelmm barrier, 
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the chaige must be leveised, demonstialing' that the isoelectiic point of 
the baniei has been shifted This change m the chaige on the baiiici 
on oxidation can be completely leveised on subsequent i eduction m the 
case of all the oxidants, showing that the oxidation-i eduction system 
of the baiiiei is a leveisible one and that the leaction is independent of 
the specific leagents employed 

In table 6 it is seen that the isoelectiic point of the stioma-cpithehum 
baiiiei IS shifted by oxidation fiom pn 5 485 to about pn 6 6, \iheieas 

Tablc $■— Influence of Oxidation and Reduction on the Sttoma-Epilhchum 

Bail to 

Acetnto Buffer pn 5 W 

Penetrntion of Dyes Aftei 

i * > 

0\idfltIon Bednctlon* 

^ ^ ^ » ^ 

Ac!dD%cs Basic D\cs AcidD\cs Basic Djes 

+ 0 

0 + i* 0 

0 + 10 

0 + -! 0 
0 + S 0 


Reagent 

Control (no osiidant) 

!Perr)cyanide 

Iodine 

Qumhydrone 
Feme chloride 


* Tlio tissue IS first oxidized hy the reagent and then i educed nith h>diosulQlc 

Tablb 6 — Shift of Isoelectiic Point of Stioma-Epiihchnm Banici 

by Oxidation 

Pjiidine-Piridino Vcctato Buflois 


Penetration of Byes Through Membrane 


Membrano Reduced Membrane Oxidized 

» A 


Pn 

Acid Dj es 

Basic I>\ es 

Acid Bj cs 

Basic Bits 

5 40 

0 

+ 

0 

4* 

5 47* 

0 

+ 



560 

+ 

0 

0 

+ 

610 

W 

0 

0 

4" 

6 27 

4* 

0 

■4 


0 94 

4- 

0 

4 

4- 

708 

4" 

0 

4 

0 

Ringer's solution 

4- 

0 

4 

0 


* Acetic acid-acetate buffer 


With reduction, no shift is obseived (compaie />„ 5 473 in table 4 with 
pn 5 47 in table 6) It was noted in table 4 that the isoelectiic zone of 
the ban ler noi mally is less than 0 03 p^x units Table 6 shows that in the 
oxidized state the zone coveis between 0 7 and 1 0 />„ unit Since the 
extent of the isoelectric zone is a measuie of the slope of the acid-base 
titiation cmve in the vicinity of the isoelectric point, as shown latei, 
It follows that the titration cuive of the barrier noimally and in the 
reduced state has a slope at least thiity times the slope of the cuive for 
the oxidized state This is not unusual, because oxidants geneially have 
stronger acid and basic groups than the reductants, and, as is well known, 
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the strongei the acid-base groups in an ampholyte the wider the isoelectric 
zone It IS also not surpnsing to find that reduction causes no shift 
in the isoelectric point under these conditions These conclusions are 
deiived from the following theoretic considerations 

From the acid-base titration curves for the reductant and oxidant of an 
ampholyte containing a reversible oxidation-reduction system, e g, the stroma- 
epithelium barrier, the relation between the isoelectric point and the degree of 
oxidation can be determined Unfortunately, the actual titration curves are not 
known However, an approximate relation can be calculated if the acid-base 
titration curves for both reductant and oxidant of the ampholyte are assumed 
to be linear in the pn region between the isoelectric points of reductant and 
oxidant, as shown in figure 3 in which OX represents the titration curve of 100 
per cent oxidant and RED that of 100 per cent reductant At the isoelectric 
point (pi) for the ampholj'te partially oxidized, it follows that 


(B + ) = Ko (plo— pi) a 
(AI.)=Kr (pi— pir) (1— a) 
m which 


(B "^ ) equals the excess cations of the oxidant 

(Ail), the excess anions of the reductant 

Ko, the slope of the titration curve of the oxidant 

Kr, the slope of the titration curve of the reductant 

pi, the isoelectric point for a mixture of oxidant and reductant 

plo, the isoelectric point of the oxidant 

pir, the isoelectric point of the reductant 

a, the fraction m the oxidized state 

At any isoelectric point (B"^) = (A“) 


or 

Ko (plo— pi) a = Kr (pi— pIr) (1— a) 

„ J Krpir (1 — a) -f- Koploa 

Kr (1 — ct) Kod 

Let M = pIo — pir, then 


pi = pir 


MKoa 

Kr (I- — ct) KoCt 


or 


pi pir 


Apl 


Koa 


M 


M 


Kr (1 — a) Kott) 


ct q- (1 — a) Kr/Ko 


In figure 4, A pI/M X 100 (percentage of shift in the isoelectric point) is 
plotted against 100 ct (percentage of oxidation) for different ratios of Kr/Ko 

19 This assumption is one extreme of the possible titration curves and is 
approximated by substances having many acid and basic groups, e g, proteins 
The other extreme is obtained when each species has only one acid and one basic 
group, e g, simple amino acids Calculations made for both extreme cases 
lead to almost identical results Since the latter type leads to an equation of the 
fourth degree with the attendant difficulties of calculation and presentation, only 
the simpler case is presented 
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Fiom the curves, it can easily be seen that when K. is much laiger than K„, a 
small amount of oxidation pioduces little shift in the isoelectric point The rela- 
tive values of Kr to Ko can be determined from the width of the isoelectric zones 

as follows 



Fig 3 —Diagram illustrating the relation between excess anions of reductant or 
excess cations of oxidant and shift in the isoelectric point 



Per Cent Oxidation 

Fig 4 — Chart showing a shift in the isoeletric point with oxidation 

In figure 2, C is assumed to be the excess charge necessary on the stroma- 
epithelium barrier, in any state of oxidation, to prevent the passage of oppositely 
charged ions Zr will then be equal to one-half the width of the isoelectric zone 
of the reductant and Zo to one-half that of the oxidant Since Zr and Zo are 
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inversely proportional to Kr and Ko, the ratio Kr/Ko will be equal to tlie ratio 
of the widths of the isoelectric zones of oxidant and reductant (2Zo/2Zt) The 
intersection of the titration curves of oxidant and reductant is the isoelectiic point 
(plo 5 ) for 50 per cent oxidant plus 50 per cent reductant It can be seen that 
this point will vary from plo when Ko equals 00, through (pir + pL) when Ko 
equals Kr, to pIr when Ko equals O (Kr remaining constant) 

In the case of the stroma-epithelium barrier of the ciliary body, as stated 
before, the slope of the reductant is at least thirty times that of the oxidant 
(Kr = 30 Ko) and probably not more than one hundred times that of the oxidant 
(Kr = 100 Ko) If one observes these curves in figure 4 , it is easily seen that 
It would not be possible to detect any oxidation of the stroma-epithehum barrier 
less than 25 per cent and, further, that 80 per cent of the shift in the isoelectric 
point occurs in the last 10 per cent of oxidation of the barrier Consequently, the 
isoelectric point is most sensitive to changes in potential between 90 and 999 
per cent oxidation of the stroma-epithehum barrier This agrees with our 
observation 

Table 7 — Determmahon of Eo of Ovidahon-Rednction Svstevi of the Stioma- 

Epithelmm Bmuci 


Pyndme-Pj ridine Acetate Buffer pn 6 C 



atpaOC 

Penetration of 

Reagent 

Volts 

Crystal Violet 

Normal 


0 

PeiTicyanide 

Over +0 420 

+ 

Quinhydrone 

+OSOO 

+ 

Saturated quinhydrone plus hydroquinone 

+0 215 

+ 

Saturated hydroquinone 

+01S5 

0 


In table 7 it is significant to note that at 6 6 oxidation of the 
stroma-epithehum barrier by qumhydrone allowed basic dyes to pass 
through the barrier Reduction of the barrier with a saturated solution 
of hydroquinone (Eii = -j- 0 185 restored the original selective per- 
meability, whereas, a solution saturated with both hydroquinone and 
quinhydrone (Eii=-|-0215) did not Therefore, at 6 6 and at 
some potential (Eh) of the stroma-epithehum barrier between 4-0 185 
and -{-0 215, the selective permeability of the barrier to basic dyes is 
removed This reversal m permeability to basic dyes occurs at the upper 
limit of the isoelectric zone, as shown before It can be shown that the 
shift in the limit of the isoelectric zone is proportional to the shift in the 
isolectric point itself From the information derived on the relation 
between the isoelectric point and peicentage of oxidation, the degree 

20 This IS the minimum value of the potential measured It is obvious that the 
hydroquinone solution must have contained traces of quinone Since this solution 
was used as a reductant, the potential established in the tissues cannot be less 
than the measured potential If the potential in the tissues is higher, the error 
m measuring the potential of the stroma-epithehum jiarrier is correspondingly 
reduced ^ 



PRIEDLmVALD-SriEIILER-CIRCULATION OF AQUEOUS 779 


o£ oxidation (a) of the stioma-epithelmm hairier, corresponding to a 
shift in the upper limit of the isoelectric zone to pn <5 6, is calculated to 

be between 98 and 99 5 per cent i -t- • f 

The necessaiy information required to calculate the Ji o ot tnc oxiaa- 

tion-reduction system of the stroma-epithelium baiiier from the values 

of Eh and a is not available However, if it is assumed that the system 

in the stroma-epithehum baiiier can be tieated as similar systems in 

aqueous solution and that neither reductant noi oxidant aie associated, 

the value of E ^ can be calculated fiom the equation 


Eh = E 


nF 1 — a 


The validity of these assumptions must lemain questionable 

One the basis of the assumption that the oxidation-reduction system 
of the stroma-epithehum barrier involves two electrons (a one electron 
system would be more favorable foi the present argument) , the E ^ 
at pn 6 6 IS -f-O 140 ±. 0 025 volt (the error considers only the errors in 


the determination of Eh and a and not those inherent in the assump- 
tions) It is not possible to determine the E ^ of the system at physio- 
logic pn since the E o pn curve is not known It is reasonable to assume 
that the slope of the curve is no greater than 0 06 If a 0 03 slope is 
assumed, then E ^ equals -f-O 115 ±: 0050 volt at pn 7 4 The addi- 
tional uncertainty of ±0 025 volts is added to allow for a 0 00 slope or 
a 0 06 slope The potential of the epithelium at this pn is estimated to 
be -T 0 100 ± 0 015 volts (see section II) If the assumptions are valid, 
then, under physiologic conditions the stroma-epithehum barrier would 
be oxidized partially by the epithelium or reduced completely by the 
stroma 


Summary — ^The isoelectric point of the stroma-epithehum barrier is 
shifted by oxidation and restored to the original position by subsequent 
reduction Therefore, the barrier has as one of its components, at least, 
a reversible oxidation-reduction system The isoelectric zone is wider 
in the oxidized state than in the normal and reduced states From the 
data on the shift of the isoelectric point and the width of the isoelectric 
zones, together with the potential of an incompletely oxidized stroma- 
epithehum barrier measured at one limit of the isoelectric zone, the E ' 
of the oxidation-reduction system is calculated with the aid of certain 
assumptions to be -f 0 140 volts at pn 6 6 From this potential it is 
inferred that the epithelium normally tends to oxidize the membrane 
partially, whereas the stroma tends to reduce it Consequently, electrons 
can be received by the barrier from the stroma and transferred to the 
epithelium by virtue of the reversible oxidation-reduction system of 
the barrier All the elements necessary for an electric current to exist 
have been demonstrated This current can produce useful work One 
form of work is m the transfer of water, which will be considered next 
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V TRANSFER OF WATER 

The present investigation had its origin in the discovery that the 
ciliary body was irreciprocally permeable to water Since the move- 
ment of water in the transparent and watery tissues of the eye cannot 
leadily be observed, we have been forced to study first the movement 
of substances that we could see, namely, dyes In what way can the 
knowledge gamed legarding the mechanism of the transference of dyes 
m the ciliary body be applied to the problem of transfer of the water ^ 
The passage of an ionic current through the pores of an electrically 
charged membrane is associated with the transfer of water through the 
membrane This phenomenon has been known and studied foi over 
a century and is called electroendosmosis It has been shown that 
if the membrane is positively charged, the flow of water is in the same 
direction as that of the anions , if the membrane is negatively charged, 
the flow of water is in the same direction as that of the cations Since 
the ciliary stroma-epithelium barriei is negatively charged at physio- 
logic pn, the endosmotic flow of water through the barrier must be in 
the same direction as that of basic dyes, namely, from the stroma to the 
epithelium 

The mechanism by which watei is transferred across a membrane 
under the influence of an electric current has not been adequately 
determined The generally held theory assumes that the applied cui- 
rent moves the water directly Bethe’s experiments suggest that the 
current leads to an accumulation of ions on one side of the membrane 
and that the water is moved osmotically For our present purpose it 
IS immaterial whethei one oi the other of these hypotheses is correct 
It is, however, possible to show that water can be transferred acioss 
the ciliary stroma-epithelium bariier m appreciable quantities by an 
aitificially applied electric current as follows 

The experiment was performed as follows (fig 5) A glass cannula filled with 
Ringer’s solution was introduced into the vitreous of each eye of a rabbit, ethyl 
carbamate anesthesia being used Each cannula was connected by a T tube to a 
horizontal capillary tube containing a bubble of air and thence to a reservoir of 
Ringer’s solution, the capillary to serve as a flow meter The other arm of 
each T tube contained a zinc-zmc sulfate nonpolar izable electrode, the zinc 
sulfate solution being separated from the Ringer’s solution by an agar plug 
At the onset of the experiment the level of the reservoirs of Ringer’s solution 
was raised to a point slightly above the normal intraocular pressure, so that a 
slow movement of the bubble in each capillary toward the eye was observed An 
electric current was then applied to the two zinc electrodes, and any change in the 
direction or velocity of movement of the bubbles in the flow meters was recorded 

It was found that when sufficient potential (20 volts or more) was 
applied, the solution flowed into the eye from the reservoir attached to 

21 Bethe, and Toropaff, T Ztschr f phys Chem 39 597, 1915 
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the positive electiode, and fluid came out of the eye attached to the 
negative electiode (fig 5) In the latter case the diiection of the ionic 
current was the same as that which we have observed noimally undei 
the influence of the difterence in potential which exists between the 
two sides of the ciliaiy stroma-epithehum bairiei When the direc- 
tion of the current was reversed, the diiection of flow in the flow meters 
was promptly leveised 

If the annnars eyes were lemoved after a shoit flow of cuirent and 
fixed and sectioned, it was found that the ciliary body in the eye that 
had been attached to the positive electrode was normal in appearance. 



Fig 5 — Schematic diagram of apparatus used m the electroendosmosis 
experiment 

while in the eye attached to the negative electrode the ciliary capillaries 
weie engorged and tightly packed with corpuscles It would appear 
that fluid had been withdrawn from these capillaries into the interior 
of the eye at so rapid a rate as to result in an mspissation of the blood 
within the capillaries and a consequent congestion of these vessels 
Summmy — These experiments show that the electrical mechanism 
lesponsible for the transfer of dyes in the ciliary body is adequate to 
explain also the transfer of water m this tissue The experiments here 
reported are sufficient to show that this secretory mechanism may, m 
fact, be operative in the ciliary body Conclusive proof that this mech- 
anism IS actually operating and that if operating it accounts quanti- 
tatively for the secietoiy activities of the ciliary body is lacking 
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VI OTHER COMPONENTS OF THE BLOOD- 
AQUEOUS BARRIER 

A CAPILLARY WALL 

The blood-aqueous barnei m the ciliary body is composed of thiee 
different membranes the capillary endothelium, the stroma-epithehum 
barrier and the epithelial cell membrane In the course of the expeii- 
ments described numeious dyes have been injected intravascularly into 
albino rabbits, and the ins and ciliary body were then examined undei 
the microscope It was observed that none of the basic dyes used 
penetrated the walls of the capillaries of the ins, while all entered the 
ciliary stroma with ease The acid dyes penetrated the capillaiies of 
the ms slowly and feebly, while they penetrated the ciliary stioma 
with ease 

Summary — The ciliary capillaries are much more peimeable than 
either the capillaries of the ins or the stroma-epithehum barriei 

B EPITHELIAL CELL MEMBRANE 

The question may be raised as to whether the structui e that we have 
called the stroma-epithehum barrier is identical with the cell membrane 
on the surface of the second laj'^er of epithelium facing the stroma 
While it IS plain that this part of the cell membrane must form part 
of the barrier bet^ween the cytoplasm of the epithelium and the letic- 
ulum of the stroma, it is evident from the experiments reported that 
those parts of the epithelial cell membrane that are available for sepaiate 
observation show entiiely different permeability characteristics from 
the stroma-epithehum barrier At pa higher than the isoelectric point 
of the barrier, both acid and basic dyes diffuse readily into both layers of 
epithelium, while only acid dyes penetrate the stroma-epithehum barnei 
At pH lower than the isoelectric point of the ban ler, both acid and basic 
dyes continue to diffuse readily into both layers of epithelium, while 
only basic dyes penetrate the stroma-epithehum barrier Also, we have 
found no evidence of polarity in the cell membrane of the first layei 
of epithelium in which both the free surface and that adjoining the 
second layer were adequately studied If the basal layer of the epithelial 
cell membrane is identical with what we have called the stroma- 
epithehum barrier, it is different from eithei the intercellular or the 
superficial membrane of the epithelial cells 
Suininajy — ^The stroma-epithehum barrier is the least peimeable of 
the three anatomic barriers between the blood and the aqueous in the 
ciliary body, hence the limitations in permeability of the stroma- 
epithehum barner form the determining factor in the whole system 
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COMMENT 

The piesent investigation was undei taken with the aim of discovei- 
ing the secretoiy mechanism of the ciliaiy body We have found that 
the respiratory metabolism of the epithelium difteis fiom that of the 
stroma This difteience is due to the presence of AA^arbuig’s lespiia- 
toiy enzyme m the epithelium and the absence of this enzyme in the 
stroma Owing to this distiibution of the oxidase, theie is a difieience 
m potential between the epithelium and the stioma which gives rise to 
an electric curient cai lying cations fiom the stioma to the epithelium 
and anions fiom the epithelium to the stioma This ionic curient will 
transfer water fiom the stioma to the epithelium The electric circuit 
IS completed by an election transfer through the stioma-epithehum 
bairiei, presumably thiough the leversible oxidation-i eduction system 
of this baiiiei Undei conditions which cause the potential difieience 
between the epithelium and the stioma to disappeai, the electiic cuiient 
disappears It is inteiesting to note that the niecipiocal permeability 
of the cihaiy body to water repoited pieviously ^ disappeai s under con- 
ditions which abolish the potential difieience and the electric current 

The secietory mechanism which we have desciibed should not, we 
believe, be thought of as solely lesponsible foi the formation of the 
intraocular fluid Vaiiations in the peimeabihty of the ciliary capil- 
laries, m the osmotic piessuie of the plasma proteins and m the excess 
of pressure m the cihaiy capillaiies ovei the intiaoculai piessure must 
largely contiol the amount of fluid which enteis the stioma of the 
cihaiy body and is available foi tiansfer into the ocular cavity 

SUMMARY 

Between the stroma and the epithelium of the cihaiy body theie is 
a barrier which, undei ceitain conditions, shows a selective permeability 
in favor of acids as against basic dyes This baiiier is negatively 
chaiged at physiologic pn and has an isoelectric point at 5 485 The 
permeability of the barrier is increased by the absence of calcium 
The barrier is capable of reveisible oxidation and i eduction Depending 
on the validity of ceitain assumptions, the E o of the oxidation- 
reduction system m the bariier is -fO 140 volt at pH 6 6 Under 
physiologic conditions the barrier tends to be partially oxidized by the 
epithelium and to be reduced by the stroma 

The epithelium of the ciliary body contains nidophenol-oxidase The 
stroma does not contain this enzyme Other oxidases are piobably 
ecjually distributed in these tissues Both tissues contain dehydrogenases 
Related to the unequal distribution of the indophenol-oxidase there is 
a difference in potential between the epithelium and the stroma of 0 230 
lolt The potential of the epithelium is -[-0 100 volt The potential of 
the stioma is — 0 130 volt 
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The ciliary body shows an ii reciprocal permeability to watei and 
to certain acid and basic dyes, transferring water and basic dyes from 
the stroma to the epithelium, i e , from the blood to the aqueous, and 
transfeiimg acid dyes m the leverse direction 

It IS postulated that the mechanism of the inecipiocal permeability 
of the ciliary body depends on an electric current which transfers watei 
and cations from the stioma to the epithelium and anions fiom the 
epithelium to the stroma The souice of energy for this electric current 
is supplied by the differences between the oxidative and the reductive 
piocesses m the epithelium and stioma The electric circuit is com- 
pleted by an electron transfer through the stroma-epithelium barnei 
presumably through the reversible oxidation-i eduction system of the 
barnei 

APPENDIX 

In the course of the investigation reported here many dyes beside those men- 
tioned were used Many of these were found unsuited for the purposes of oui 
study because of poor color, poor staining quality, poor penetration, irreversible 
destruction in the tissue or excessive toxicity (staining of nuclei) These and 
certain other characteristics of the dyes used are listed in table 8 The azo dyes 
were not included m the table, since they are generally toxic and do not penetrate 
or stain the epithelium easily The dyes that were found most satisfactory and 
that were, therefore, used for most of tlie experiments were crystal violet (basic 
dye), bromphenol blue and rose bengal (acid dyes) and rhodamine B (neutral dye) 

In order to interpret the behavior of the dyes in the tissue it would be necessary 
to know their physical chemical characteristics Unfortunately, little such informa- 
tion is available in the literature Data on the molecular size or volume, molecular 
shape, hydration, etc , are still wanting Some of the observations on the behavior 
of the dy^es in the tissue are explained by the properties of these dyes, discussed 
later 

A IDENTIFICATION OT THE DYES 

Commercial dyes sold by different manufacturers under the same name are 
often different dyes Furthermore, dyes as sold often are not one chemical sub- 
stance but contain impurities and isomeric substances In order to identify the 
dyes used in these studies, the Color Index number and the manufacturer are listed 
in table 8 D 3 es not obtained commercially were obtained through the courtesi 
of the department of physiologic chemistry or synthesized in our laboratorv 

B ASSOCIATION 

Holmes -- has shown that the absorption spectrums of many dyes shift v ith 
changing concentration of the dye Cohen and Preisler found in the case of 
the oxazme dyes that the oxidation-reduction potentials shifted with the shift 
of the absorption spectrums and suggested that association (polymerization) of the 
oxidants would explain this phenomenon Stiehler and Clark,^'* by studying 

22 Holmes, W C Indust & Engin Chem 16 35, 1924 

23 Cohen, B , and Preisler, P W Studies on Oxidation Reduction XVI 
The Oxazines Nile Blue, Brilliant Cresyl Blue, Methyl Capri Blue, and Ethjl 
Capri Blue, Pub Health Rep , 1931, supp 92 

24 Stiehler, R D , and Clark, W M J Am Chem Soc 55 4097, 1933 



Table $~Data on Dyes Used m Expenmenf^ 


Color Associated in 

Index Chemical Concentrated 

Type Solutiont Comment 


Cations in Solutions 


Crystal violet (NAO) 

681 

TP Mt 

Yes 

Malachite green (NAO) 

657 

TPM 

?§ 

Basic fuchsia (NAO) 

677 

TPM 

No’ 

Night blue (Gr) 

Victoria blue (NAO) 

731 

729 

TPM 

TPM 

Yes) 

YesJ 

Methyl green (Gr) 

6S5 

TPM 

No? 

Toluylene blue (Lab) 
Bindschedler's green (BDH) 

820 

819 

Indaminc 

Indamine 

? } 

? 5 

Methylene blue (HWD) 

Lauth’s violet (NAO) 

Cresyl blue (NAO) 

Oresyl violet (NAO) 

922 

920 

877 

Tbiazine 

Tbiazine 

Oxazine 

Oxazlne 

Yes 

Yes 

Yes 

z 

Dimethylphenosafrnnine 

(NAO) 

842 

Azino 

Yes 

Safnnme T (?) 

841 

Azinc 

Yes 



Anions in Solution 


Bromphenol blue (HWD) 
Eosin Y (’) 

Erythrosme (?) 

Phloxme (NAO) 

Rosebengal (POL) 

768 

773 

778 

779 

Sulfonplithalein 

Pluorone 

Pluorone 

Pluorone 

Pluorone 

No 
No) 
No 1 
No f 
No] 

Lranm (?) 

766 

Pluorone 

Yes 

4cid fuchsin (?) 

692 

TPM 

z 

Past green POP (NAG) 


TPM 

z 

Bromcresol green (HWD) 
Bromeresol purple (HWD) 


Snlfonphtbalem 

Sulfonphthalem 

No } 
No ( 

2,6 dichlorophenolindophenol 
(Lab) 


Indophenol 

No? 

Indigo dlsulfonate 

Indigo trisulfonate (Lab) 

1180 

Indigo 

Indigo 

No ?) 
Yes?f 



Neutral in Solution 

Rhodamme B (NAO) 

749 

Pluorone 

Yes 

Pyocyamne (HLnR) 


Azmo 

? 


Described .n text and appen 
dlx 

Like cystal violet but pene 
trates stroma epithelium 
barrier more readily 
Poor stain, poor color, low 
solubility 

Extremely low solubility in 
salt solutions, otherwise 
like crystal violet 
Pilled stroma when injected 
intravenously , stained epi 
thelium a feeble violet 
instead of green 
Penetrated stroma epithelium 
barrier in both directions 
aerobically, probably as 
reductant 
Described in text 
Like methylene blue 
Like methylene blue 
Oxidant like crystal violet, 
reductant like leukomethy 1 
ene blue 

Like methylene blue except 
not reduced in stroma in 
air accumulated in epithe 
hum slowly 

Like dimethylphenosafronine, 
poor color 


Described m text, feeble stain 
Good stains, penetrated 
stroma ep thelium barrier 
like bromphenol blue, eosin 
penetrates barrier more 
easily than the others, 
see appendix on charge in 
acid so'ut ons 

Poor stain, poor color, pene 
trates stroma-epithehum 
barrier easily 

Poor stain, poor color, irre 
versibly destroyed m tissue 
Poor penetration into epithe 
hum, poor stain 
Like bromphenol blue, par 
tially as free acid in acid 
solutions see appendix 
Easily reduced- in acid solu 
tions, free acid presint and 
irreversibly destroyed 
Poor stain like bromphenol 
blue except penetrates 
stroma-epithelmm barrier 
more slowly 


Described m text and appen 
dix, penotrated stroma epi 
thelium barrier rapidly 
under all conditions 
Poor stain, low solubility, 
reduced in stroma 


t The data are taken mainly from Holmes 

cluciv^" information is available or that data are not con- 
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the distribution of the dye between two immiscible solvents, were able to show 
in the case of one of the aposafranines that association of the oxidant occurred 
The absorption spectrum of crystal violet in aqueous solution shifts with 
concentration, 22 but there is no shift with concentration in amyl acetate solutions 
We have, therefore, studied the distribution of crystal violet between water and 
amyl acetate The results show that in amyl acetate only one species of the dve 
exists, whereas in water this species and its dimer are present Determinations of 
the freezing point on 0 01 molar solution of crystal violet in water indicate 
a molecular weight of about 1100 (molecular weight of CsHsoNsCl + 9 H 2 O = 570) 
The distribution experiments show that m 0 01 molar solution over 99 per cent 
of the dye exists as dimer Consequently, in concentrated aqueous solutions two 
molecules of the dye associate and in the amyl acetate solutions only the monomer 
exists The association constant was found to be about 2 X 10 ® m water , about 
2 X 10 m 0 15 molar sodium chloride solution The effect of ionic strength 
on the association constant is similar to that found with sulfonated rosindone 2-1 
This phenomenon of association makes possible the interpretation of the fol- 
lowing observations When the ionic current in the ciliary body is abolished 
(asphyxia or pn 6 0), crystal violet in 0 001 molar solution fails to penetrate the 
membrane If 0 00001 molar solution is used, penetration slowly takes place 
When the ionic current is not abolished, the dye is transferred from the stroma 
to the epithelium If low concentrations are used, the accumulation of the d}e in 
the epithelium is rapid When high concentrations are used, the accumulation is 
much slower With varying concentrations pictures intermediate between these 
extremes are obtained Since even in concentrated solutions of the dye a small 
fraction is present as monomer, it is possible that only the monomer can pass 
through the membrane Many of the other dyes that we have used also show 
this phenomenon of association (table 8) 

C IONIC CHARGE AND RELATIVE MOBILITY 

The ionic charge and the relative mobilities of the dyes were determined by 
observing the movement of the dyes under an electric current The dyes were 
dissolved in 0 01 molar buffers The dye concentration was 0 001 molar The 
resulting classification of anions cations and neutral particles is shown m table o 
The behavior of all of the dyes was the same as predicted from their chemical 
structure except rhodamme B This dve is generallv classified as basic and would, 
therefore, form cations in solution The sample, obtained from the National 
Aniline & Chemical Co , was alleged to be the chloride The sample did not 
contain chloride, and the dye did not migrate under the influence of an electric 
current The dye is, therefore, electrically neutral and is probably a zwittenon 
in solution The mobilities of all of the other dyes did not differ from one another 
by more than a factor of two Consequently, the differences in penetration of 
these dyes in the tissue cannot be explained on the basis of their mobilities 
In buffers of low pn some of the acid dyes exist partially as the free undis- 
sociated acid and hence behave as neutral substances At physiologic pa these 
dyes exist onlv as the amon or dissociated acid in solution 



COLOBOMA OF THE OPTIC NERVE AND 
OF THE MACULA 

A MICROSCOPIC STUDY 
DAVID WEXLER, MD 

AND 

MURRAY LAST, MD 

NnV YORK 

Colobomas of the optic neive and of the macula aie among the 
more interesting of ocular anomalies The liteiatuie contains many 
clinical descriptions but i datively few anatomic studies of these defects 
Caspar^ in 1887 classified colobomas of the nerve clinically on the 
basis of the arrangement of the blood vessels as they emerged from, 
and distributed themselves on, the disk It was soon learned, however, 
that there was little correlation between the micioscopic stiucture and 
the appearance of the fundus and that wide difieiences existed m the 
cases m which anatomic study was possible 

Most authors agree that colobomas are due to faulty development 
in the elements compiising the tissue “anlage ” Often these tissues 
are modified oi leplaced by other tissues, and alterations may occui 
111 tissues surrounding the coloboma as well Coloboma of the nerve 
is due to anomalous closuie of the fetal cleft and occui s m its upper 
end The defect has been asciibed by some to primal y aberrations m 
the epiblastic layei of the optic cup and by otheis to alterations 
primarily iii the mesoblastic tissue Faulty development of the inner 
and outer layers of the optic cup and stalk, infolding of the primary 
layers, as well as the inteipolation of vasculai oi othei mesodermal 
tissue, and the alterations that may be present as the result of the 
pluripotentiahty of the cells in the margin of the everted secondaiy 
optic vesicle are mentioned as factors influencing the foimation of the 
immediate tissue about the nerve as well as of the nerve itself Othei 
factors, such as mgroivth of the nerve fibers of the letina into the 
pnmoidial optic nerve stalk and the influence of one tissue develop- 

Read before tbe New York Academy of Medicine, Section of Ophthalmology 
April 18, 1938 

From the Laboratories and Ophthalmological Division of the Mount Sinai 
Hospital 

1 Caspar, L Ueber das Colobom des Sehnerven, Dissert, Bonn, J Bach 
Wue, 1887, Zur Kenntms der angeborenen Anomalien dei Sehnervennanille 
Arch f Auengh 32 12, 1896 
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merit on another, are further explanations offered for the structural 
peculiarities seen in cases of coloboma of the optic nerve 

Colobomas of the nerve vary from almost complete absence of the 
nerve to modified degrees of excavations and “filled-in” ectasias of the 



Fig 1 — ^Drawing of the left fundus showing the coloboma of disk, temporal 
myopic crescent and macular retinal atrophy 



Fig 2 — Section through the disk, indicating ectasia of the dura and sclera at 
the posterior pole and enlargement of the diameters of the globe 

nerve head The peripheral portion of the nerve structure may be 
involved Included, perhaps, are the crater-like holes of the optic 
disk and disks with the tjpe of inferior conus described by Fuchs' 


2 Fuchs, E Ueber die Lamina Cribrosa, Arch f Ophth 91 435, 1916 
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Coats® in 1908 reviewed the hteratuie dealing with instances of con- 
genital defects of the nerve and concluded that onl> a few were true 
colobomas Coats,® Parsons ^ and Duke-Elder,® although of the opinion 
that the relative differences may be a question of didactic interest only, 
have defined the criteria for such congenital anomalies of the optic 
nerve According to these authois a true coloboma of the optic nerve 
is one in which there is absence of a communication between the inter- 
vaginal space and the coloboma , i e , the ectasia must lie wholly within 
the sheaths of the optic nerve Also, a definite boundarj must exist 
between the choroid and the colobomatous aiea Coloboma of the 
choroid adjacent to the optic nerve and involving the lattei is there- 
fore not included within this grouping Furthermoie, in a true colo- 
boma the cential artery of the letma is found to course thiough the 
nerve head itself 

Colobomas of the macula have been described Microscopically, the 
macula may be almost entirely replaced by unorganized tissue or con- 
sist of either cystic cavities oi be lepiesented by a hole Although 
the macula is not derived from the primaiy fetal fissure, some authors 
consider macular coloboma to be an associated growth anomaly accom- 
panying abnormal closure of the fetal cleft Subsidiary fissures con- 
tinuous with the primary cleft have been desci ibed When not connected 
with the primary fetal fissure, the coloboma is considered atypical 
According to Mann® all colobomas of the macula aie acquired She 
expressed the belief that the maculas m those cases considered as colo- 
bomatous were injured during fetal life by tiauma oi inflammation 
Sorsby," among others, however, has described cases of congenital 
macular coloboma in which the condition not only was familial but was 
often present bilaterally 

REPORT OF A CASE 

Histo} y— Mrs S J, aged 40, was admitted to the medical ward of the 
Mount Sinai Hospital with a diagnosis of hypertensive renal disease The fundus of 
the right eye revealed hypertensive retinitis The left eye was highly myopic, 
with vision reduced to perception of light The media were clear The disk was 

3 Coats, C The Pathology of Coloboma of the Nerve Entrance, Roy 
London Ophth Hosp Rep 17 178, 1908 

4 Parsons, J H Pathology of the Eye, London, Hodder & Stoughton. 1906 

lol 2, p 824 ' 

5 Duke-Elder, W S Textbook of Ophthalmology, St Louis, C V Mosby 
Company, 1938, vol 2, pp 1256 and 1261 

6 Mann, I C Certain Abnormal Conditions of the Macular Region Usually 
Classed as Colobomata, Brit J Ophth 11 99 (March) 1927 

7 Sorsby, A Congenital Coloboma of the Macula, Together with an 
\ccount of the Familial Occurrence of Bilateral Macular Coloboma in Associa- 
tion with Apical Dystrophy of the Hands and Feet, Brit J Ophth 19 65 (Feb) 
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roughly oval, unifoimly gray and from two to three times normal size Its 
surface was slightly depiessed, but further details of depth and markings could 
not be ascertained All of the vessels sprang from the edge of the disk and 
turned sharply into the retina much in the manner of cilioretinal arteries and 
opticociliary veins A large crescent bordeied the disk temporally The macular 
aiea was the seat of discrete areas of atrophy, probably of myopic origin The 



Fig 3 — Section of the nerve through the approximate centei of the disk 
T IS the temporal and N the nasal side of the nerve Above is the normal nerve 
with the central letinal artery The points m the nerve indicated by LC cor- 
respond to the upper and lower limits of the lamina cnbrosa The pia, P, and 
aiachnoid. A, terminate midway between these levels and merge with the duia, D 
There aie thus a true intervaginal space, TS, and a false intervaginal space, TS 
The upper fibers of the lamina cnbrosa arch abruptly downward, especialh 
temporally They emerge as strands into the false space and can be traced down 
toward the scleral promontory, SP Some are attached to the dura, DL, others are 


attached as fragments to the edge of the nerve, F The false space contains, m 
addition to fragments of the lamina cnbrosa, a loose syncytium of duial fibers and 
blood vessels derived from the central retinal artery In front of the lamina cnbrosa 
IS the undifferentiated portion of the nerve, UN, consisting of central fibrillar and 
outer cellular zones, bordered on either side by a dural sheath, S, rich in elastic 
fibers The central zone is continuous with the remnants of the hyaloid membrane, 
HM The choroid is poorly developed temporally Nasally, vessels m the false 
space enter the choroid, which is well developed on this side No retinal \ esses 


are seen m the disk at this lei el 
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Colobomatous Area The scleral canal was considerably widened, the dis- 
tance between the scleral promontories measuring 3 5 mm The section through the 
approximate center of the nerve revealed a large defect at its bulbar end Here 
the nerve was replaced by a poorly developed undifferentiated tissue This tissue 
was arranged in three zones as follows 1 Centrally there was a loose fibnllated 
syncytium, which stained poorly with eosin and was practically avascular and 



Fig S — Section stained with Weigert’s elastica to show splitting of the elastic 
lamina, LC, as it crosses upward toward the definitive nerve Some of the fibers are 
attached to the scleral promontory, S , others can be seen in the dural sheath, 
lining the undifferentiated nerve 


acellular 2 Extending from this central tissue, and for 1 5 mm laterally and 
backward, was a poorly organized mass of nerve tissue, the periphery of which 
consisted of irregular bundles of nerve fibers intermingled with poorly stained 
nerve septum fibers and large glial cells Among the nerve bundles were irregular 
cystic spaces of various sizes The poorly developed nerve tissue was continuous 
with the retina anteriorly and with the true nerve posteriorly 3 The peripheral 
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zone consisted of a broad sheath which was continuous with the pia posteriorly 
and merged at its bulbar attachment with the chorioretinal tissue The inner 
aspect of this sheath was lined with masses of pigment resembling pigment 
epithelial tissue 

Behind this mass of undifferentiated tissue there was an abrupt transforma- 
tion of the definitive nerve at the lower border of the lamina cnbrosa The 
central acellular tissue w’as continuous with a membranous mesenchymal struc- 
ture, which projected for about I 5 mm into the vitreous, stained somewhat 
lighter and was more homogeneous than the structure in the disk In the center 
of this tissue was an endothelial lining, undoubtedly a remnant of the embryologic 
hyaloid vascular system For a short distance m the \itreous this structure was 
bordered bj a sheath of glial tissue 



Fig 6 — Partial choroidal-macular coloboma C indicates the normal choroid 
ivith pigment epithelium, P, S, absence of the choroidal structure with replace- 
ment by elastic fibers, A, absence of pigment epithelium, D, cystic degeneration 
of the retina adjoining the macula, ilf, the macula, El, a hole in the macula, 
L, the internal limiting membrane, and SC, a portion of sclera enclosing layers 
of retinal pigment, R 

Lamina Cnbrosa The most anterior limit of the laminated fibers was situated 
2 mm behind the point where the hyaloid artery entered the hyaloid sheath 
and formed the upper limit of the poorly developed nerve Centrally, the lamina 
was widened due to an abnormal separation of its elements Its uppermost 
fibers arched abruptly downward, especially on the temporal side, and were 
continued in the outer portion of the thick fibrous sheath which enveloped the 
poorly differentiated nerve below Nasally, the laminated fibers turned ouhvard, 
but less abruptly than temporally, and projected as finger-like processes into an 
intervaginal space (fig 3) At some points these projections actually crossed the 
space and could be traced as far forward as the scleral promontory Most of 
the fibers laj free in the space, however, and mingled with a meshwork of 
fibrillar tissue The bulk of the middle and lower fibers deviated sharply 
forward into tissue, forming a sheath for the undifferentiated nerve The exact 
termination of the lamina cnbrosa could not be ascertained, but it appeared that 
the greater bulk arose from the region of the scleral promontory 
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Nerve Sheaths The intradural space about the malformed neive was con- 
siderably wider than about the normal nerve above The dural sheath on the 
temporal side was inclined outwardlv , at the disk it formed an angle of 30 degrees 
with the nerve and bulged farther from the nerve as it continued backward 
At the point of junction of the coloboma with the true nerve, it inclined nasally 
On the nasal side, the dural sheath show'ed only a slight outw'ard displacement 
The sheaths about the true nerve were normal in structure At a point 2 5 mm 
from the entrance of the ner\e the arachnoid and the pia turned sharply outward 
and downward and merged wnth the dura There was thus formed an artificial 



Fig 7 — Section through the intermediate, upper and lower levels of the disk 
(The levels are indicated in figure 8 ) I is the intermediate level above or 
below' the central hyaloid area (Van Gieson’s stain) F indicates the nerve fibers 
in the undifferentiated nerve , R, the retinal vessels at the periphery of the nerve 
II is the level near the edge of the disk P, the pia of the normal nene and D, 
the dural sheath of the undifferentiated nerve, merge Retinal vessels emerge 
at this level III is the section at the edge of the disk D indicates the sheath 
of the undifferentiated nerve surrounded by a meshwork of dural fibers containing 
blood vessels derived from the central retinal artery in the normal nerve, and 
P, the pia of the nerve abore IV is the section at the outer edge of the disk, 
indicating fusion of the dural meshwork, D w'lth the sclera at the margin of the 
disk, S 

or false vaginal space anterior to this point of junction The outei edge of 
this space consisted of perceptibly thinned dura, while its inner side w'as made 
up of an irregular fibrous sheath which lined the undifferentiated nerve This 
sheath resembled closelv the outer duial sheath of the nerve Its outer portion. 



WEXLER-LAST—COLOBOMA OF OPTIC NERVE AND OF MACULA 795 

in addition to its fibrous structure, was nch in elastic fibers The bulbar or 
anterior end of the space was formed by the union of the scleral promontory 
with the sheath of the undifferentiated nerve This portion of the space was 
considerabl} mder nasally than temporally The space itself was filled with a 
syncytium resembling areolar tissue but which m reality consisted of thin fibio- 
cellular septums rich m capillaries, and which, on account of its elastic structure 
and Its intimate connection with the outer dvual sheath membrane, was undoubtedly 



Fig 8 — Diagiam of the coloboma A B,C and D, respectively, indicate the le%els 
at which sections I, II, III and IV m figure 7 are taken The coloboma compiises 
a central undifferentiated nerve tissue containing remnants of the hyaloid system 
and a space surrounding it on all sides In figure 3 this space is termed the “false 
inten aginal space ” 



Fig 9— Diagram of the vascular supply of the undiffeientiated nerve and 
surrounding space ^ indicates the sclera, C, the choroid, R, the letina, and 
CRy the central retinal vessel in a normal nerve, BC, the branches of the central 
lessel, pierce the pial sheath and enter the space about the undifferentiated nerve 
and communicate with short posterior ciliary vessels, PC These enter the clioioid 
Retinal lessels, R, occupy the periphery of the undifferentiated nerve and emerge 
into the letiiia at the edge of the disk 


dural tissue inteimingled with fragments of the lamina cribrosa, torn from their 
dural attachment Large blood vessels, each with a dura-like tissue about them, 
were also piesent in the spaces These blood vessels communicated with the 
shoit posterioi ciliary vessels which entered the artificial vaginal space through 
the dm a Anteriorly they communicated with the ^essels of the circle of Zinn 
Macular Area The temporal edge of the macula (artificially detached from 
the choroid l^w-as normal except for disarrangement of Henle’s ]a}er The nasal 
portion was tlnii, and its elements were irregularly arranged The foveal region 
was represented by a clear space lined in front by tbe anterior limiting membrane 
The cone laier, the pigment epithelium and tbe lamina vitrea w^ere absent in the 
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macular region Beginning at the temporal edge of the macula, the choroid was 
also maldeveloped Only an occasional vessel was seen Pigment cells were 
sparse, and the stroma was replaced, as it were, by an overdevelopment of the 
laminated fibers of the suprachoroidea which appeared to have replaced the 
choroid for the most part Above and below the macular area the choroid was 
well developed and normal m all respects Nasal to the fovea, the pigment layer of 
the retina reformed and near the edge of the optic canal became reduplicated 
and enveloped bundles of sclera-like tissue 

Peripapillary Zone This area was distorted due to the enlargement of the 
optic canal, the interposition of a pseudovaginal space on either side and the 
presence of a separate dural sheath about the undifferentiated nerve Temporally, 
the retina was fused with the thin undifferentiated choroid, and opposite the 
scleral promontory it rvas continuous with the dural sheath of the false nerve 
Nasally, the retina was normal The choroid was well formed and jutted forward 
and turned at right angles to join the sheath on this side It thus formed the 
anterior boundary of the false vaginal space nasally 

COMMENT 

The anomaly described was essentially a coloboma of the neive at 
its entrance, the ner\e being replaced by rudimentary retinal tissue 
Associated with this defect were the persistence of remnants of the 
hyaloid system, widening of the scleial canal, dislocation of the lamina 
cnbrosa and a choroidomacular coloboma 

It IS possible, of course, to ascribe the presence of rudimentary 
nerve tissue to the ingrowth of primai}'^ retinal layeis into the optic 
stalk In the presence of this abnormal circumstance, peisistence of 
the hyaloid system might well result This explanation, in which the 
hyaloid system assumes a secondary rather than a primary role in the 
formation of the coloboma, would appear to be more attractive What 
cannot be explained from the microscopic study, however, is the rela- 
tion of the undifferentiated nerve to the widening of the optic canal 
and distortion of the associted structures, unless it is explained on the 
basis of disturbed growth relationship 

The inclination of the nerve nasally suggests that a detachment 
began on the temporal side, and a continuation of this mechanical force 
produced not only separation of the lamina cnbrosa from its scleral 
attachments but a dehiscence of a portion of the dura as well Only in 
this manner can one explain the dura-hke sheath of the undifferentiated 
nerve The interventing space thus produced would appear to consist 
of fragments of dura and lamina However, whether this deviation of 
the nerve was a primary force oi whether it ensued as a result of the 
outward displacement of the dura and widening of the optic canal 
cannot be definitely stated The enlargement of the globe would fol- 
low on the weakening and consequent ectasia of the sclera at the edges 
of the canal 



ACUTE ALCOHOLIC AMAUROSIS 
FRANK D CARROLL, MD 

AKD 

ROBERT GOODHART, MD 

NEW YORK 

Six cases of total but tempoiary blindness associated with acute 
poisoning due to ethyl alcohol have been obseived by us during the past 
two years Five of these were seen in the vards of the medical seivice 
of the psychiatric division of the Bellevue Hospital duiing the year 
ending Dec 31, 1937 The history was that dunng or soon after the 
ingestion of alcoholic liquor the patient suddenly became blind By the 
time these patients leached us, usually within a few hours, examination 
revealed total blindness in both e}es, noimal pupillary leactions to 
light and convergence (as in the amaurosis associated with uremia) 
and normal fundi Complete recovery, as a rule, followed within 
twenty 'four hours, in 1 case, however, improiement was nioie gradual 
AVe believe that this condition develops with sufficient fiequenc} to 
meiit consideration whenever sudden blindness occurs in association with 
alcoholism We are, therefore, presenting the findings in 4 typical cases 

REPORT OF CASES 

Case 1 — S C , a 33 j'ear old man, was admitted to the medical service of 
the psychiatric division of the Bellevue Hospital on Sept 15, 1937, because 
of the sudden onset of total blindness twentj minutes before admission His 
history included addiction to alcohol of at least ten years’ duration During the 
past SIX months he had been consuming about 1 quart of whisky daily and eating 
little During the past year he had had four similar attacks of blindness, each 
of which cleared up completely and spontaneously within twenty-four hours 
Shortly before the onset of the present attack of blindness he had taken several 
drinks of whisky 

On admission he Yas confused, disoriented, confabulating and totally blind 
There was complete paralysis of all the extraocular muscles The pupils were 
equal and reacted to light and convergence The fundi ivere normal The patient 
had pellagra, as manifested by the characteristic glossitis, stomatitis, dermatitis 
and diarrhea There was no peripheral neuritis 

Within twehe hours the external ophthalmoplegia had disappeared, and vision 
had returned Marked nystagmus was present bj this time During the follow mg 

From the Department of kledicine, New' York Universitj College of Medi- 
cine, and tlie Psicluatnc Medical Service of the Third (New York University) 
Medical Division, Bellei ue Hospital , and the Institute of Ophthalmology, Columbia 
Presbyterian Medical Center 
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two dajs the patient became more severely ill The picture of acute alcoliolic 
encephalopathy with convulsions and paresis of both external rectus muscles 
with esotropia developed Vision was 10/200 in each eye During this period 
the patient had received a diet low in the pellagra-preventive factor He was 
then given, in addition, 18 Gm of vegex^ by mouth and 10 mg of synthetic 
crystalline vitamin by parenteral administration daily Four days after the 
institution of this regimen the paresis of the external rectus muscles and the 
acute encephalopathic picture had disappeared, the glossitis, stomatitis and diar- 
rhea had cleared, and the dermatitis was considerably improved The patient 
continued to manifest a Korsakoff psychosis Twelve days after admission the 
vision vas 16/30 in the right eye and 16/40 m the left eye Because of the 
psychosis it was not possible to test the visual fields satisfactorily 

Case 2 — L S , a 35 year old taxi driver, was admitted to the medical service 
of the ps 3 'chiatric division of the Bellevue Hospital on Dec 11, 1937, because of 
the sudden onset of total blindness His wife stated that two years previously 
he had been hospitalized for eight da 5 'S because of an injury to the skull One 
and one-half years previously he had been hospitalized again because of trauma 
to his arm and chest and perhaps to the head He usually took alcohol only in 
moderation At about 3 a m on the day of admission he began drinking “corn 
whiskj ” He had imbibed from 1 to 2 pints of this when, at 7 30 a m, he 
stumbled over a chair, fell to the floor and realized that he was totally blind 

Examination when he was admitted showed a well developed, obese man, who 
did not appear ill but complained of headache and blindness He was unable to 
perceive light The right pupil was slightly larger than the left, but both were 
regular m outline and reacted promptlj' to light There was a coarse bilateral 
nystagmus Bilateral subconjunctival hemorrhages were present The fundi were 
normal There were no signs of peripheral neuritis The blood pressure was 
106 s\stolic and 76 diastolic The patient was afebrile and clear mentally 

Analysis of a sample of the corn whisky consumed by the patient showed 
absence of methjd alcohol 

Tmo da)"s after his admission there was perception of light m the right eye, 
but the left eye was still totally blind His vision did not improve within the 
next eight days Ten days after admission 50 mg of thiamin (crystalline vitamin 
Bi)2 was administered once daily by intravenous injection This was continued 
until a total of 350 mg was given Three days after the institution of this 
therapj" the patient was able to discern moving objects with the right eye, five 
days later vision in the right eye was 20/15, and the visual field was normal 
The left eye was first able to see light seventeen days after the onset of the 
amaurosis, two days later vision in that eye was limited to counting fingers at 1 
foot (30 cm ) The vision in the left eye remained the same for five days, and 
then the patient claimed that the ejm was totally blind The vision in this eye 
continued to be nil for two weeks During this time the patient was having 
many financial worries All tests for hysterical amblyopia gave negative results, 
but the pupils were equal in size and reacted to direct and consensual light 
equallv He complained of headaches radiating from the frontal to the occipital 
region and said that thev were severe m the latter region At the end of two 
weeks, while the examiner was testing the patient with complementary colors m 
another effort to detect hjstencal amblyopia in the left eye, the patient admitted 

1 The legex w'as supplied bv Vegex, Inc 

2 The vitamin Bi wms supplied by Merck & Co 
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seeing very blurred objects At that moment he was told that he would lapidly 
recover his vision A solution of silver nitrate strong enough to produce pain 
was applied to the lids of the left eye The vision became 20/70 in ten minutes 
In thirty minutes it was 20/40, and the visual field was normal The patient 
stated that vision m the left eye had never been as good as that m the right, 
but on the following day it was 20/30 He has retained vision of 20/15 m the 
right eye and of 20/30 in the left eye 

Case 3 — L N , a 39 year old white man, was admitted to the medical service 
of the psychiatric division of the Bellevue Hospital on the night of Dec 15, 1937, 
because of the sudden onset of total blindness four hours prior to admission The 
history was that at about 4 p m he had drunk three or four bottles of beei with 
his supper While playing with his children after supper “something snapped,” 
and he became totally blind He was brought to the hospital in an ambulance 
He had never had a similar attack, but three days previously he had noticed that 
his eyes watered and that his vision was slightly blurred when he tried to read 

He had a chancre in 1918, which was treated by cautery alone, meningitis in 
1936 and frequent traumatic injuries to his head, none of which was so serious 
as to necessitate hospitaliaation He uas employed as a sheet metal worker for 
many years and recently had been doing a great deal of soldering in a poorly 
\entilated room He and his fellow workers were often forced to take rest 
periods because of the irritating fumes, but he had never heard of attacks of 
blindness in any of the other employees He admitted that it was his habit to 
drink three or four bottles of beer daily with his evening meal, but no further 
history indicative of addiction to alcohol could be elicited He was supported in 
this history by his wife Two weeks after he was discharged, however, he 
presented himself for examination because of pain in his chest He then appeared 
to be acutely intoxicated, and he admitted imbibing 2 jiggers of gin before coming 
to the cimic He again stated that he was not addicted to the use of alcohol 

When admitted to the hospital on December IS he appeared well developed and 
well nourished and not acutely or chronically ill He was totally blind The right 
pupil was larger than the left, both were regular and reacted promptly to light 
There was no palsy of the extraocular muscles and no nystagmus Ophthalmo- 
scopic examination showed a normal fundus There was an indentation in his 
forehead caused by an old injury All the superficial and deep reflexes were 
intact, and there were no abnormal reflexes The was no evidence of jrenpheral 
neuritis The blood pressure was 130 systolic and 90 diastolic, the pulse rate 
was 80, and the temperature was normal The patient was clear mentally 

The following morning, December 16, he stated that he had awakened at 
about 4am and found his vision to be normal (about twelve hours after the 
onset of blindness) Examination at 10 a m revealed vision of 20/20 in each 
eye The optic disks and the fundi \vere normal The right pupil was larger 
than the left, but both reacted to light and in convergence Ihe visual fields w^ere 
found to be normal, and there were no scotomas At no time did the patient 
show any other neurologic abnormalities or encephalopathic manifestations 

Analysis of the urine failed to reveal the presence of lead Examination of 
the stained blood smear revealed no stippling or other abnormalities The Wasser- 
mann reactions of the blood and spinal fluid w'ere negative, and the colloidal gold 
cur\e of the spinal fluid w'as normal The Msion has remained normal 

C\SE 4-J B , a 30 year old Jewish man, was brought to the Institute of 
Ophthalmology of the Columbia Presbyterian Hedical Center on April 5 1936 
totally blind and mildly intoxicated He had been addicted to the use of alcohol 



800 


ARCHIVES OF OPHTHALMOLOGY 


for at least ten years, consuming an average of from 1 to 2 pints of whisky 
daily His parents had hospitalized him in various institutions for the treatment 
of alcohol addiction, without effect The history as obtained from the patient 
and his parents was that he had drunk about 2 quarts of whisky during the pre- 
ceding two days His father then confined him to a locked room to prevent him 
from drinking The patient, however, found some “Whiz,” an antifreeze mixture 
for automobile radiators, in a closet of the room and drank a quart of this as 
well as 10 cc of perfume Two hours later he became totally blind He had no 
headache and did not vomit but acted intoxicated An oculist who was consulted 
told the family that the patient would never see again Eight hours after the 
consumption of the “Whiz” he entered the hospital 

Examination revealed a hematoma behind the left ear, the result of a fist 
fight on the previous day Both lids of the right eye showed marked ecchymosis 
due to a fall against a bedpost that day Vision was nil in each eye, but the 
pupils were round, about 3 to 4 mm in size, and reacted promptly to light and 
in convergence The possibility of hysteria or malingering was considered The 
patient’s answers and actions at all times, however, w'ere consistent with those of 
a man totally blind He failed to blink when an object was suddenly passed in 
front of his eyes, he blundered into a wall when permitted to walk unaided, he 
pointed toward the examiner when asked where the latter was in the room, 
because he could tell from what direction the voice came 

An infusion of saline solution was given, and sedatives were administered 
because of his great anxiety over his blindness Inhalations of carbon dioxide and 
oxygen were given for ten minutes every four hours, and fluid intake was forced 
Twelve hours after entering the hospital the patient had perception of light in 
each eye, three hours later he could see large objects, and in another three hours 
the MSion was 20/15 in each eye, and the fields of vision were normal 

Analysis of the antifreeze mixture left in the bottle from which the patient 
had drunk showed that it consisted of from SO to 60 per cent ethyl alcohol, water 
and small traces of a denaturing agent, pyridine Methyl alcohol was not found 
by chemical examination The manufacturer of the antifreeze mixture confirmed 
that it contained no methyl alcohol as then made Analysis of the perfume, also, 
revealed absence of methyl alcohol 

At the urgent request of the patient’s parents he was told that if he ever 
drank again he would become blind, and this was emphasized on several occasions 
Three weeks after his recovery from the sudden amaurosis he returned, stating 
that his vision had rapidly failed in the past few hours He denied that he had been 
drinking The vision was approximately 20/200 in each eye, but with encourage- 
ment this improved to 20/30 in a few minutes He finally admitted drinking 
whisky The amblyopia vas apparently of the hysterical type The following 
morning his vision was 20/15 For the past two years the patient has had no 
further ocular complaints 

T^^o additional patients with acute alcoholic amaurosis have been 
seen in the medical service of the psychiatric division of the Bellevue 
Hospital within the past yeai The cases aie not reported as they are 
similai to case 3 In these patients, too, there was total blindness, with 
actne pupils, normal fundi and spontaneous recover}'^ within twelve 
hours 
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COMMENT 

In an analysis of 8,800 specimens of illicit liquor, repoited by 
Lythgoe® in 1928, only 8 Mere found to contain methyl alcohol In a 
similar analysis of 100 specimens of illicit liquor, Hunt ^ found that only 
6 contained small amounts of methyl alcohol He stated ‘ The often 
expressed fear of injury to the eyes from such small percentages of 
methyl alcohol is probably not uell founded To get even 15 cc of 
meth)l alcohol m the samples tested in this study would involve the 
taking of a surely fatal dose of ethyl alcohol ” Hunt concluded that 
the only poisonous substance of significance in the samples examined b) 
him was ethyl alcohol Another point of interest rvas his finding that 
a sample of genuine bottled-in-bond whisky was slightly more toxic than 
all but three of the samples of illicit liquor, m ivhich the slightly higher 
toxicity was due to the higher content of ethyl alcohol Harger,® also, 
concluded that the poison m “poison liquor” is usually ethyl alcohol 
During 1937 9,667 persons were admitted to the psychiatric division 
of the Seller ue Hospital because of alcoholism Only 2 suffered from 
methyl alcohol poisoning , both patients had attempted suicide, and had 
recovered from the effects of the acute poisoning due to the methyl 
alcohol within trventy-four hours Neither patient shorved any residual 
pathologic process or any immediate or delayed impairment of vision 
Chemical examination of the liquors consumed by our patients with 
amaurosis was made in the 2 instances an ■which a sample could be 
obtained Both samples show ed nothing significant except ethyl alcohol 
Methyl alcohol was definitely not present In 1 other instance the 
beverage imbibed w^as of a nationally advertised and widel}'- consumed 
brand 

From the foregoing facts, it would appear that methyl alcohol poison- 
ing among persons addicted to alcohol is rare and that amaurosis due to 
methyl alcohol poisoning is a still greater rarity Temporary total blind- 
ness, howe^er, occuired in 005 per cent (5 of 9,665) of instances of 
ethyl alcohol poisoning The incidence may actually have been con- 
siderabh larger as many of these patients, ownng to the transient nature 
of the blindness, were probably not seen by the physician while blind, 
and their history is not recorded 

That ethyl alcohol poisoning may cause temporary total blindness has 
not been generally recognized De Schwemitz® made the following 


3 Lithgoc, H C Character of Illjcit Liquor upon ifassachusetts Market 
Xew England J Med 198 228 (March 22) 1928 

d Hunt, R An Examination of the Toxicity of One Hundred Samples of 
Illicit Liquor, Xcw England J Med 198 230 (March 22) 1928 

OQ Poison m Poison Liquor? J Indiana M A 

23 13/ (March 15) 1930 


6 de Schweinitz, G E 
tori, Simptoms, Pathologi, 
1890 p 26 


The Toxic Ambbopias Their Classification, His- 
and Treatment, Philadelphia, Lea Brothers & Co, 



802 


ARCHIVES OF OPHTHALMOLOGY 


Statement “Now and then acute alcoholism seems to have been lespon- 
sible for almost complete blindness without ophthalmoscopic change 
rapidly disappearing under antiphlogistic treatment and total abstinence ’ 
He ref ei red to 1 such instance 

Strader" m 1927 reported a case which may lepresent anothei 
instance of acute amaurosis associated with ethyl alcohol poisoning 

A man 24 years of age began drinking “moonshine” at about 2 30 p m on 
Oct 9, 1926 He had imbibed about pints by 11 p m , when he noticed 
that his vision was failing Four hours later he was completely blind He was 
first seen at 9 30 a m on October 10 His vision was reduced to perception of 
light in each eye There was moderate congestion of the retinal \essels, 
otherwise the fundi were normal He complained of supraorbital headache and 
was treated bj'^ lumbar puncture By October 12 he was able to count fingers 
at 6 inches (15 cm ), and one week after the onset his vision was 20/20 m 
the right eye and 20/20 in the left eye with A — 0 50 cvl , axis 90, ivith normal 
visual fields and no scotoma He Avas seen again on November 29, at wdnch 
time there Avas no change in Ausion or in the fundi 

Strader stated in his lepoit that he assumed that the “moonshine” 
probably contained methyl alcohol From the facts cited concerning the 
toxicity of illicit liquors and because of the lesemblance of this case to 
those observed by us, it is not unlikely that the amaurosis vas due to 
acute poisoning AVith ethyl alcohol 

The nature or location of the lesion responsible foi the tiansient 
blindness in these patients cannot be described Avith aiiA degiee of 
certainty We believe, however, that the location is most likel} cential 
and that it may be classified in that protean and loosely defined gioup 
of disease complexes collective^ described as “alcoholic encephalopathy ” 

While hysterical amblyopia subsequently developed in 2 of oui 
patients, we do not believe that this was the initial responsible factoi m 
any of our cases In the cases reported the onset of blindness occurred 
Avhile the patients Avere suffering fiom acute alcoholic intoxication 
Apparently acute poisoning Avith ethyl alcohol is necessaiy foi the 
development of this disease We believe, hoAvever, that a backgiound 
of addiction to alcohol is probably a prerequisite It is of interest also 
to note that in all of our cases there was a previous history of trauma to 
the head The poor tolerance of ethyl alcohol shoAvn by persons who 
have had injuries of the skull is well known 

All our subjects recovered, the only constant factor in then therapy 
being the withdraival of alcohol We believe that the therapeutic 
measures employed in these subjects probably in no way influenced 
the outcome and that recovery is spontaneous in this disease 

7 Strader, G L Toxic Amblyopia from Drinking, Am J Ophth 10 359 
(May) 1927 
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SUMMARY AND CONCLUSIONS 

We have repoited 4 cases of acute alcoholic amaurosis, characterized 
by total blindness m both eyes, normal pupillary reactions to light and 
convergence, normal fundi and rapid improvement We have presented 
evidence and discussed our reasons for considering this disease a mani- 
festation of acute poisoning with ethyl alcohol We have pointed out 
that methyl alcohol poisoning among peisons addicted to the use of 
alcohol appears to be of rare occurience 

In conclusion, we believe that acute alcoholic amauiosis, although 
a disease of infrequent occurience, demands a correct etiologic diagnosis 
because of the excellent prognosis which can be offered in this disease 
as compared with the poor prognosis which is generally given m the 
cases of blindness due to methyl alcohol poisoning 



PANOPHTHALMITIS AND SYMPATHETIC 
OPHTHALMIA 


BERNARD SAMUELS, MD 

NEW •!( ORK 

It IS an old saying that once in a while panophthalmitis leads to 
sympathetic ophthalmia, whethei or not the injuied globe has been 
eviscerated This is the reason why m Vienna evisceration has been 
given up, and whenever it is necessaiy to incise a panophthalmic 
globe it IS customaiy later to excise the stump In textbooks it is 
almost classic to state that in panophthalmitis the puiulent process 
destroys the entire uveal tract and leaves no place for the development 
of sympathetic ophthalmia So convinced were the oldei ophthal- 
mologists of the efficacy of purulent inflammation that, taking the hint 
from farneis, they introduced setons into injuied eyes to produce pus 
as a prophylactic measure It is common knowledge in the laboratory 
that in practically every phthisic globe moie oi less of the ciliary body 
and the choroid and also those extensions which the uvea sends into 
the emissana of the sclera remain Appaiently the extensive, but at 
the same time nevei complete, destruction of the uveal tract is not the 
sole cause of the degree of protection supposed to be offered by pan- 
ophthalmitis 

The pathogenesis of sympathetic ophthalmitis has served foi decades 
as a favorite field of speculative research Most of the known facts 
concerning this disease are explained by the assumption that the excit- 
ing agent is a virus which enters the eye by way of the wound, where 
It produces the so-called “inoculation chancie” of Redslob, from which 
it spreads to other parts of the uvea of the same eye and fiom thence by 
way of the blood stream to the uvea of the fellow eye In a panophthal- 
mitic eye it is believed that the virus ma}'’ live in a state of symbiosis 
in combination with whatever germ may be the cause of the purulence 

EXPLANATION OF VARYING AMOUNTS OF UVEA REMAINING 
IN PHTHISIC GLOBES FOLLOWING PANOPHTHALMITIS 

Closed PanophthahmUs — In cases m which the opening m the 
cornea or scleia is small, the purulent process within the globe 
goes on under high pressure, destroying in succession the retina 

Read at the Sevent 3 '-Fourth Annual Meeting of the American Ophthalmol ogical 
Society, San Francisco, June 9, 1938 
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and the choioid, the laltei almost ne\ci entiiely The sclcia finalh 
becomes infected, and being distended b) the high intiaocnlai piessmc. 
riiptuies at the wound oi at the eqnatoi It ^^onld seem that the longci 
the peifoiation was delayed, the moic tboiougb would be the dcstiuc- 
tion of the meal tiact It may be aigued that Ibc less uvea left, the 
less likelihood tbeie is of sympathetic infection Fmtbeimoie, wbat- 
evei mea is spaied may be so damaged by toxins and high piessuie 
that the mi us may not find it a favoiable medium foi piopagation 
Closed panophthalmitis is no less a clinical than a pathologic entity It 
ina} manifest itself within twcnty-foiii boms aftci the injuiy The 
exciuciatmg pain incieases ^Mtb the incieasc in intiaocular piessuie 
The edema of the bulbai conjunctiva and the piotiusion and immoliilil} 
of the globe indicate scleial and oibital imolvement With the i educ- 
tion of piessuie b} incision oi spontaneous luptuie, the pain piompth 
abates 

Open PanophthaIinUi<; — In cases in which the opening in the coinca 
01 scleia IS laige, the foimation of pus goes on undei no gieat picssure, 
and consequently abscesses and necroses in the choioid ate likel} to be 
less extensive, much of the toxins being eliminated thioiigh the wide 
opening The sclera in cases of open panophthalmitis is usuall> little 
aftected, so that piotiusion and immobility aie not piominent clinical 
features 

Moie of the uveal tiact is saved in the open than in the closed t}pc 
of panophthalmitis, so that of the tw’o types one w^oiild considei the 
open type to be the nioie dangeious Undei this classification come also 
cases in wdiich the eyes have gone on to phthisis aftei destiuction 
of the coinea due to a serpiginous oi gonoiiheal ulcei, the opening thus 
bi ought about having the same effect as a peifoiating ^YOund 

To be sure the kind of geim that pioduces the pus and the degiee 
of toxicity come into consideration m accounting for the destiuction of 
the uvea, but the gieatest role peihaps is that played by the size of the 
wound, that is, the extent of destiuction of the uvea depends on 
whethei an “open'' oi a “closed” type of panophthalmitis is present 

INCIDENCE OF PANOPHTHALMITIS IN SYMPATHETIC 

OPHTHALMIA 

Panophthalmitis is of lelatively lare occurience today, not only 
because seveiely injuied eyes aie excised befoie the infection is fai 
advanced but because the usual infecting geims do not lead to a wide- 
spread puiulence However, m regions with warm climates, such as 
Egypt, panophthalmitis is still i datively frequent, whereas in the 
United States it probably lepiesents not more than 2 oi 3 per cent of 
all intraocular infections following injuries 
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In legard to the incidence of panophthalmitis in cases of sym- 
pathetic ophthalmitis, one may glean an idea from the fact that of 101 
globes showing characteristic sympathetic tissue, reported in a previous 
paper,’- there were only 3 which had been affected with panophthalmitis 
In this same material there weie 9 instances of typical sympathetic 
infiltration of the choroid without involvement of the fellow eye Of 
these 9, 7 followed common endophthalmitis and 2 followed pan- 
ophthalmitis Thus 3 cases of panophthalmitis in a series of 101 cases 
of sympathetic ophthalmia, that is about 3 per cent, is surely not an 



Fig 1 — Section of a phthisic globe of a boj' aged 14 years with sympathetic 
ophthalmitis The cornea was perforated with a knife and the lens extruded 
Typical sympathetic nodules were seen in the ciliary bod}' The section from the 
choroid IS not well outlined because of the panophthalmitis A large number ot 
nests of epithelioid cells (£) he m the midst of a dense lymphocytic infiltration 
Along the internal surface granulation tissue (G) mingles with the specific 
infiltration of the choroid Along the external surface the sclera {S) is inflamed 
Extending from the sclera into the specific infiltration, there is a long band of 
connectne tissue (T) caused bv panophthalmitis 

insignificant figure, this suggests that a panophthalmitic eye may not 
be so harmless as has been common!}' thought 

1 Samuels, B Significance of Specific Infiltration at the Site of Injury m 
Sympathetic Ophthalmia, Arch Ophth 9 540 (April) 1933 
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DIAGNOSIS OF SYMPATIILIIC TlSStiC IN I’ANOI’TITII XLMIIIS 

The diagnosis of sympathetic tissue in a phthisic globe following 
panophthalmitis is beset witli difficulties, piincipall) liecause of the 
damage done to the choioid by its having paiticipated in the puuilent 
inflammation 

To demonstiate difficulties of diagnosing sympathetic ophthalmia 
in panophthalmitic globes, the following 2 cases aic repoited 

Case 1 — Open pauophihabmliK 

A patient aged 66 had spontaneous indccjclitis with an incit.ise in tension, 
later an ulcci of the coinca dcsclopcd, with peifoiaticn, followed hj panojilithal- 
mitis 

The coinea was not included in the prcpaiation c\ainincd nnciosiopitall\ 
The ins and ciliary processes wcic dcstro 3 cd Tlic choroid was wideh detached 
and was cnormoush thickened The retina was nccrotii Xo perforation of 
the sclera was found, and neilhei should one h.i\c liccn expected in aceoulancc 
W’lth the histoij of destruction of the cornea A wide detachment of the 
choroid indicated that some of the contents of the globe liad been expelled 
through the corneal defect, thus accounting for the missing lens 

The stumbling block encounteicd in the study of this phthisic globe 
lay in the presence of iiregulai islands of a reddish coloi m the midst 
of a dark blue background of densely packed lympbocytes in a gieatly 
thickened choroid These islands gave the impression of being islands 
of epithelioid cells, such as aic common in sympathetic ophthalmitis, 
under which heading the microscopic section was oiigmall} filed In 
reality, an enormous mass of gianulation tissue was being dealt with 
What was so peculiar was its presence in the choioid, wdieie gianula- 
tion tissue is seldom found, and its gicat extent This was made 
possible by the natural looseness of the choioidal stroma allowing a 
large abscess to develop w'hich organized into granulation tissue A 
factor contributing to the expansion of the cboioid as the abscess 
developed was doubtlessly the low^ intraocular piessuie of a pan- 
ophthalmitic eye The organized mass contained few^ pus cells m com- 
parison with a vast quantity of lymphocytes Above all else, theic 
were numerous distended capillaries and solid endothelial buds These 
succulent looking vascular elements, taking a i eddish stain and 
occurring m groups, so simulated islands of epithelioid cells as to laise 
the question of sympathetic ophthalmitis 

In this connection it was lecalled that sympathetic tissue is com- 
posed mainly of twm kinds of cells, namely, lymphocytes and epithelioid 
cells, with or without giant cells All other cells, such as plasma cells 
and eosinophils, are merely accidental, being an expression of another 
disease, for it should be remembered that sympathetic ophthalmitis is 
always combined with some other condition Furthermore, sympathetic 
tissue, like tuberculous tissue, is remarkable for the sparsity of its 
blood vessels ^ 
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Finally, the gianulation showed an unusually small numbei of fibro- 
blasts, in spite of Its gieat vascularity In explanation, it may be that 
with so many blood vessels of all sizes to spring from, endothelial buds 
and capillaries came into being before theie was time foi fibroblasts to 
develop 

Case 2 — Open panophthahmtis 

A boy aged 14 years two weeks before enucleation of his eye received a stab 
in the eye from a knife, causing prolapse of the ins, which was excised 
Panophthalmitis developed from the infected wound 

Microscopic examination showed the ins to be heavily inflamed, but there were 
no typical changes The ciliary body contained numerous pus cells and a number 
of plasma cells The appearance of the choroid was so similar to that in case 1 
that it came in the same categoiy The choroid was thickened, and small reddish 
islands were observed standing out against a bluish background However, under 
high magnification the choroid was found to be packed with plasma cells, with 
relatively few lymphocytes, and the reddish islands turned out to be capillaries 
and solid endothelial buds The reaction, as in the former case, was excited 
directly by toxins from the infected area in the vitreous cavity 

It IS interesting that the piedominant cells m the gianulation tissue 
in case 1 were lymphocytes and in case 2 plasma cells Indeed, the 
almost solid array of plasma cells in case 2 told at once that the condi- 
tion was not sympathetic ophthalmitis, for howevei numerous plasma 
cells may be in sympathetic tissue they never piedommate, and the 
same is true for eosinophils 

CLINICAL IMPORTANCE OF DIAGNOSIS OF SYMPATHETIC 
OPHTHALMITIS PROM MICROSCOPIC PICTURE 

Clinically, the diagnosis of sympathetic ophthalmitis on the basis 
of microscopic observations plays an impoitant role because it is not 
always possible to asceitain whether an iritis m the uninjured eye is a 
genuine sympathetic ophthalmitis or is due to syphilitic or tuberculous 
iridocyclitis It is well known that the clinical picture of these types 
of iridocyclitis often diffeis but little from that of sympathetic ophthal- 
mitis The only way to clear this up beyond dispute is to excise the 
injured blind eye and examine it microscopically The diagnosis of 
sympathetic ophthalmitis is of special importance from the standpoint of 
treatment In the treatment of ordinary iridocyclitis comparatively 
mild remedies are usually employed, but in the treatment of sjunpathetic 
inflammation the measures may be heroic, for example, when the 
patient is young and vigorous the malarial cure may be advised Much 
may depend on the report from the laboratory 

ORDINARY LYMPHOCYTIC INFILTRATION AND SYMPATHETIC 
LYMPHOCVTIC INFILTRATION IN THE CHOROID 

In the usual cases of perforation complicated by infection in the 
Mtreous the choroid is so well protected from toxins by the retina that 



•^VTY 

Fig 2 (case 2) — Section from a phthisic globe with granulation tissue in the 
choroid, simulating sypmpathetic tissue following panophthalmitis The choroid 
can be identified by the presence of a number of wavy remnants of the lamina 
vitrea (L) Above these is the subretinal space, filled with an albuminous fluid 
containing pus cells (F) The thickness of the choroid is greatly inci eased by the 
presence of typical granulation tissue A large number of distended and engorged 
blood vessels stand cut prominently Scattered about aie many irregularly out- 
lined islands of solid vascular endothelial buds simulating islands (/) of epithelioid 
cells characteristic of sympathetic ophthalmitis A great quantity of lymphocytes 
with relatively few leukocytes is distributed in the granulation tissue, adding to 
the similarity with sympathetic tissue 
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the tissue of the papilla is much thicker Apparently a moie active 
exchange of fluid goes on between papilla and choroid within the 
choroidal canal than between the general layout of retina and choroid 
It IS true the outer layers of the letina are nourished by the choiio- 
capillaris, and there must be an active exchange of fluid between the 
tissues, yet a kind of barriei has to be supposed to exist between the 
innei and the outer layers of the letina along the line where the area 
of the letinal system of blood vessels touches the domain of the 
choioidal system Whatevei this barrier is, apparently it is more 
effective than the lamina vitiea, which is interposed between the chono- 
capillaiis and the letina 

2 At the same time that toxins may diffuse backwaid from an 
infection in the vitieous they may also diffuse forward, pioducmg a 
reaction in the flat part of the ciliary body, and from thence they diffuse 
into the choroid, producing a circumscribed lymphocytic infiltration 
of the choioid at the oia seiiata analogous to the ciicumpapillary 
infitration 

3 Whenevei the choioid is directly injured through the retina, as 
by an intraoculai foreign body, it is just at the place of impact that 
a lymphocytic infiltration takes place Such a reaction gi adually abates 
This localized l 5 ’’mphocytic infiltration can be readily recognized as an 
irritation caused by direct injury oi secondarily by toxins diffused fiom 
the vitreous by way of the damaged retina 

Of paramount impoitance in deciding whether or not a case of 
endophthalmitis or panophthalmitis is accompanied by sympathetic 
infiltration is a study of the condition of the retina To reiteiate, when 
the retina is intact the choroid should be practically free of reaction in 
ordinary endophthalmitis, with the three exceptions mentioned 
Lymphocytic foci scattered here and there in the choioid undei an 
intact retina, whethei the retina is detached or not, after a peiforatmg 
wound suggest at once the initial stage of sympathetic ophthalmitis, 
particularly if the cells are typically distributed along the walls of the 
larger veins The picture is clearcut, the infiltrated choroid being 
bounded by an intact retina on the one side and an intact sclera on the 
other In comparison, when the retina is destroyed and granulation 
tissue in the vitreous space mingles with granulation tissue in the 
choroid or even with genuine sympathetic infiltration, the picture is 
complicated and calls for special interpretation 

CONCERNING EXPERIMENTAL WORK IN SYMPATHETIC 
OPHTHALMITIS 

Although It may seem a digression from the main subject, I should 
like to point out some bearing that the material in this paper may have 
on experimental work in sympathetic ophthalmia that is done on am- 
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mats Infiltrations in the choroid of labbits have been lepoiled in 
which aftei injections of all kinds of substances into the vilieous cavity, 
including the viius of heipes simplex, the icaction found has been con- 
sideied almost if not exactl) identical with that of sympathetic ophthal- 
mitis in human beings liou evei , the ncciosing effect that these injections 
may have on the delicate letina seems to have been uidely disiegaidcd 
Theie nevei can be any gioiind foi discussion as to a similaiity to 
sympathetic ophthalmitis if aftei an injection into the viticous of a 
labbit the letina becomes necrotic, because an infiltiation so pioduced 
has an absolutel}’’ diffeient meaning fiom that of sjmpathetic ophthal- 
mitis It belongs to the icalm of panophthalmitis and is the lesult of 
a toxic influence diiectly exeited on the choioid 

Adding more difficulty to a statement legaiding the iclationship of 
the condition pioduced expei imentally to symphatic ophthalmitis is the 
fact that it is almost impossible by any foim of iiritation to cause pus 
cells to be pouied out in a labbit’s choioid Only h mjilioc} tes appeal, 
probably because the choioid of a labbit is constitutionalh nioie lesis- 
tant and the circulation more active in cai lying away toxins than is 
the human choioid Consequent!), when a heavy lyinphoc\tic mfiltia- 
tion IS piesent m wdnch groups of capillaiies and endothelial buds may 
imitate nests of epithelioid cells, one may be tempted to make a wiong 
diagnosis of sympathetic ophthalmitis 
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In healthy dogs and monkey's (macaques) persistent elevation of the 
systolic and the diastolic pressure, with or without a decrease of renal 
excretory function, followed permanent paitial constriction of the main 
renal arteiies ’■ 

The eyes of these hypei tensive animals have been studied during a 
period of more than five yeai s A pi ehmmary report - and an intenm 
lepoit® have been made 
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These dogs exhibited t^^o definite types o{ hypei tension a benign 
phase, ^Ylthol^t a deciease of lenal excieton {unction, and an acute 
malignant phase, uith ^cl) high blood picssuie and se^ele damage of 
the lenal excietoi} function These tuo phases coiicspond to the 
benign and malignant phases of essential h} pci tension in man Hie 
acute malignant phase of h}pei tension occuiied, oi ^^as pioduced, m 
dogs alieady hypei tensue, owing to constiiction of the main icnal 
aiteries when the aiteiies weie leconstiicted to a gieat degiee, oi in 
health} dogs in which the mam renal aitciies weie maikedly constiicled 
fiom the beginning 

The group with benign hypei tension without a deciease of lenal 
excietoi y function (by fai the laigei), aftei a \aiiable pciiod, showed 
tw'o types of clinical oculai change A small numbei show*ed eaily 
letinal hemoiihages and edema, with eaily model ate and late seveie 
letmal vascular disease A laigei numbei showed slowl} piogiessne 
letmal vascular disease wnth an occasional small letinal hemoiihage and 
moie larely, small areas of letinal edema None of these show’cd 
papilledema (figs 1 to 5) 

Visible changes m the e}es of benign hypei tensue animals weie a 
late manifestation The eailiest and onl} constant change noted 
oplrtlralmoscopically in these dogs was usuall} an mciease in the toitu- 
osity of the retinal arteries Ownng to an antei opostei lor, as w^ell as a 
lateral, tortuosity of these arteries, the light lefiex became mteiiupted, 
and the vessels presented a mottled appeal ance In the moiike}^ tortu- 
osity of the arteries has not been much m evidence Inciease m the 
intensity and wndth of the arterial light reflex w^as, howerer, an eaih 
and persistent sign Lessening of the caliber of the arteries w'as easih 
noticed in the monkey In the dog, ownng to the relatively small size 
of the retinal aiteiies, man} of which are of the cihoielinal type, small 
variations m cahbei were difficult to visualize Common to the eyes 
of the two animals was the occurience of localized retinal henionhages 
and areas of retinal edema In the monkey, coincident w itli oi succeed- 
ing these changes, increasing evidence of arterial disease was obsened 
The arteries and aiteiioles became nanow^ei, the light reflex became 
wader and mote biilliant, and gradually many vessels assumed a coppei 
tint Several small terminal arterioles resembled silvei streaks Vasculai 
tortuosity and irregularity of outline were noticeably absent In none 
of the animals have the retinal veins appeared diseased In the eyes of 
hypei tensive dogs no artenes resembling straight coppei oi silvei wires 
or threads have been obseived Othei changes seen in the eyes of the 
dogs have been preietinal, superficial and deep retinal hemoiihaires 
localized and general edema and detachment of the retina, pei i vasculitis! 
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Explanation of Color Platk 

Fig 1 (dog 3-8 R) — Drawing of the fundus of a hypertensive dog, thiee 
years after the blood pressure became elevated Attention is directed to scattered 
hemorrhages, detachment of the retina and the white perivascular covering on 
the arterioles A description of the eyes of this animal has been published ^ 

Fig 2 (dog 5-9 R) — Drawing of the fundus of hypertensive dog, nearly five 
years after the final constriction of the renal arteries Extensive periartei ms 
was present Bilateral section of the thoracic portion of the splanchnic neives 
and the lower four dorsal sympathetic ganglions was performed four years 
after the systolic blood pressure became elevated After this operation the 
blood pressure remained at its previous high level The animal lived more 
than five years after hypertension was established 

Fig 3 (dog 2-10 R) — Drawing of the fundus oculi of a dog with benign 
hypertension of great degree and of thirty-four months’ duration The brown 
area is a scar following a previous hemorrhage Both main renal arteries we'e 
successively greatly constricted The systolic blood pressure lapidlv became 
elevated and is usually in the neighborhood of 300 mm of mercury Bilateial 
section of the intrathoracic portion of the splanchnic nerves and the lowei foui 
thoracic sympathetic ganglions was without permanent influence on the blood 
pressure At the time of writing the dog is still alive 

Fig 4 (dog 2-35) — Drawing of the fundus of the right eye Brown scars on 
the tapetum followed retinal hemorrhages An arteriole on the temporal side 
of the nerve head had had a perivascular sheath of increasing density for 
twenty-six months A gray haze had developed in the retina over diseased 
nasal arteries At the time of writing the dog is alive and has a systolic blood 
pressure in the neighborhood of 230 mm of mercury After bilateral section 
of the splanchnic nerves and the lower four thoracic sympathetic ganglions, both 
main renal arteries were successively constricted A moderate persistent elevation 
of systolic blood pressure ensued A year later laminectomy was performed, 
and the anterior nerve roots, from the tenth dorsal to the second lumbar inclu- 
sive, were severed There was a temporary lowering of blood pressure, which 
soon returned to the previous high level 

Fig 5 (dog 2-50 L 46) — Microscopic drawing of a choroidal arteriole A 
portion of the wall is necrotic There arc a dissecting hemorrhage through the 
wall and extrav ascular hemorrhage 
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pigmented and nonpigmented retinal scats, opacities of the vilieous. 

including synchisis scmtillans, and cataiact 

While it has not yet been encounteicd in monkeys, pen vasculitis 
similar to that seen m the eyes of h}pei tensive pel sons has been fie- 
queiitl}’’ noticed in the eyes of hypei tensive dogs (hgs 1 to 5) An 
iiregulai nhite patch appealed on a letinal arteiy or aiteiiole, usually 
between the origin of the blood vessel at the neive head and the visible 
peiiphery of the letina Once established, the while aiea nevei dis- 
appeared, but new aieas appealed, coalesced and gradually spread along 
the artery and its blanches In the eailier stages of sheath foimation, 
the affected blood vessel could be seen through the white covering as a 
narrow pink stieak Latei, ivhen the aiteiial coiering w^as moie dense, 
the vessel disappeared and was lepresented by an inegulai while stieak 
slightly widei than the original blood \essel Ophthalmoscopically, the 
portions of the blood vessel visible thiough the white co\enng had a 
pink color and appaiently earned blood When an aitei} w'as com- 
pletely coveied, it w'as not possible to evaluate its functional condition 
The ophthalmoscopic pictuie piesented by pernascuhtis w^as quite dis- 
tinct from that of the silvei ware artery or arteriole The outline of the 
silvei wiie Aessel w^as cleancut, and the \essel w'as smallei than it was 
oiigmally An aiteiiole with peiivascuhtis piesented a slightly in egular 
outline, had a soft moth-eaten appearance and w^as wider than it was 
ongmall} 

No monke}s have been obsened with malignant hypei tension The 
eyes of the dogs wuth acute or malignant hypertension piesented a 
picture of rapid and extensive visual damage In dog 3-8, coincident 
with damaged renal excretory function, complete detachment of the 
letiiia, massive intraocular hemorrhages and secondaiy glaucoma wuth 
ulceration of the cornea occurred This dog aheady had evidence of 
extensive retinal vascular disease and had been hypertensive for about 
three years (fig 1) 

An outstanding example of the malignant phase of hypertension 
occurring in an animal with previous hypertension w^as obseived in dog 
2-50 The right mam lenal artery w^as constricted, and the blood pres- 
sure rose to a maximum direct piessure of 240 mm of mercury The 
nght kidney w^as then removed The blood pressure piomptly returned 
to normal and remained normal The mam i enal artei y of the i emammg 
kidney was greatly constricted The mean blood pressuie rose again 
and in the course of about one month exceeded 300 mm of niercui y 
Evidence of disturbed renal excretory pow^ei appealed The animal 
liecame urem ic The uiea nitrogen content of the blood w^as 83 mg pei 

3a By direct or mean blood pressure is meant the pressure determined by 
inserting a needle connected with a mercury manometer directly into the femoral 

arterv 




Fig 6 (dog 2-50 L 45) — A section of the left ei e of a dog with malignant 
hypertension following prolonged benign hypertension The eye contained bloody 
fluid rich in fibrin The retina was detached Theie was marked edema of 
the ciliary processes 


An example of the acute malignant phase of hypertension produced 
purposely by the same sequence of proceduies employed in dog 2-50 
was obseived in dog 3-39 The details of the experimental histoiy ot 
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this animal will be given heie because they weie omitted accidcntall) 
fiom a pievious pnbhcationd^ m which this should have appealed 

The dog was a young Mrgin, black and white mongrel collie, neighing 
10 Kg on Apul 20, 1937, when the dctci minalion of the noimal pressine was 
begun On July S the left mam renal artery was clamped slightly The mean 
blood piessure became elevated, reaching a maximum of 165 mm of mcicurv 
This peisisted until July 30, at which tunc the blood picssme was 160 mm of 
mercury On this day the left kidnej was removed The blood pressure on 
the next day was ISO mm of meremy With minor variations the blood picssurc 
persisted at the noiinal le\el for this dog until September 22, on w’hich daj the 
right mam renal artery was grcatlj constricted The blood pressure became 
promptly delated and lose giadually to 255 min of mcrcuiy, the maximum 
pressure which w'as reached on October 25 On this day the blood uica nitiogon 
was 18 mg and the creatinine 1 5 mg per bundled cubic centimeters The next 
day the uiea nitrogen increased to 32 mg and on October 29 it was 150 mg At 
this time the animal appeared extremely ill It died on Octobei 31 

On Octobei 26 the eyes, which pieiious to the final opeiation wcie normal, 
show'ed a rapidly increasing edema of the papilla and letma The tapetum lost its 
bronze appearance It appeared gray, ow'ing to diffuse edema In addition, it 
was observed that the pupils w'cre unequal, n regular and small In the light 
eye small round retinal hemorrhages were scattered along the nasal vessels On 
the temporal side of the optic nerve and high up m the ictma w'ere small 
sheets of hemorrhage The left e>c had a few small scattered hemorrhages 
along blood vessels Foui days latei both pupils w’erc wndely dilated and inactive 
to light In the left eye there w'ere streaks of pale brown bloody fluid on the 
anterior lens capsule and in the anterioi chamber Tlie details of the fundus 
were indistinct Thp fundus of the right eye was faintly seen A few' new hcmoi - 
rhages were present The vitieous w'as hazy, and the retina w'as edematous and 
detached Tension to touch w'as normal to minus (fig 7) 

The acute malignant phase of hypet tension has been pioduced m 
seveial dogs without a previous peiiod of the benign phase by maiked 
constriction of both renal aiteries at the same time or with an mteival 
between constrictions and also by gieat constiiction of the aoita just 
above the origin of both lenal arteues The eyes of these animals 
have not yet been examined histologically, but the vessels of the rest 
of the body showed the same changes as m dogs 2-50 and 3-39 

The histologic examination, of the eyes of dogs with malignant acute 
hypertension levealed severe degenerative disease of the aiteiioles of the 
uvea, together with extravasations of blood into the uvea and retina, 
papilledema, edema and detachment of the letma and subietinal and 
mtiaoculai seiofibrmous exudate 

The walls of some arterioles m the letma showed marked edema 
(fig 8) The aitenes and aiteiioles of the choroid, ciliary body and 
ins, howevei, exhibited widespiead degenerative changes Tlieie W'as 
evidence of collagenous and hyaline degeneiation of the wall of the 
vessel (fig 9), as well as neciosis of the wail, mtramuial edema and 
hemoirhage, perivascular hemorihage and localized aieas of Ivmoho- 
cytic perivascular mfiltiation (figs 5 and 10) 




Fig 7 (dog 3-39 L 86) — A. section of the left eye of a dog with acute malig- 
nant h>pertension There are swelling of the papilla and edema and detachment 
of the retina and choroid The eye was filled by a blocdv serofibrinous fluid 



Fig S (dog 3-39 R 40) — Two edematous retinal arterioles at the ora serrata, 
X 200 
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Fig 9 (dog 3-39 L 40) — Choroidal arteriole with swollen, partly Inahnired 
wall and collagenous degeneration, X 200 



Fig 10 (dog 3-39 R 45) — Choroidal blood vessels showing edema and 
fibrinoid degeneration of the wall of the vessel, mainly subintimal, x 200 






Fig 11 (dog 5-9 R 45-A) — A low magnification of a section of the back of 
the eye The retina is detached and undergoing degeneration A nodule of 
unusual appearance is located in the retina 



Fig 12 (dog 5-9 R 45-B) — A higher magnification of the nodule shown m 
the retina m figure 11, X 116 The upper portion of the nodule shows an area 
of In aim containing ^ascular spaces In the lower portion of the nodule is a 
thin-w ailed blood lessel, the lumen of \vhich is dnided by many partitions 
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Fig 13 (dog 5-9 R 105) — An arteriole and a \ein in a portion of dcgenei- 
ated detached retina, X 179 Tlie wall of the arteiiole is unusually thick The 
quantity of penvasculai tissue is also abnormally great 



Fig 14 (dog 6 R 18) —An aiteriole in a slightly edematous retina Sui- 
rounding this diseased arteiiole is a large quantity of slightly edematous adven- 
titia Hematoxylin and eosin stain, X 173 
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Fig IS (dog 6 R 17) — A portion of degenerated retina containing two dis- 
eased arterioles Marked proliferation of elastic tissue and perivasculai tissue 
are shown Weigert’s elastic method, X 173 



Fig 16 (monkey 5 L 81) — A retinal arteriole shoning multiplication ot 
elastic tissue and a thick adventitia There is marked multiplication of capil- 
laries in this region Weigert’s elastic tissue stain 
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In animals that had a period of benign hypertension befoie the 
malignant phase acute degenerative necrotizing lesions were supei- 
nnposed on chronic arteriolar disease Arteiioles with similar degenera- 
tive and neciotic changes were piesent elsewheie in the bodies of these 
animals 

In dogs with persistent hypei tension with model ate or no disturbance 
of renal excretory function (the group with benign hypertension) • no 
instance of macroscopic or microscopic papilledema has occuired 
Localized areas of retinal hemorrhage and edema were present, but only 
m hypertensive animals with terminal lenal damage was widespiead 



Fig 19 (monkey 5 R 25) — Choroidal arteriole showing a thick wall and 
hyaline degeneration of the intima Weigert’s elastic tissue stain showed that the 
elastica of this vessel was destroyed Hematoxylin and eosin stain, X 130 


edema of the retina or choroid present Retinal scars, in some of which 
there was iron-containing pigment, were present in the eyes of seveial 
animals (figs 11 and 12) Partial atrophy of the choroid was noted 
Diseased retinal arteries with thick walls were seen The thickening of 
the wall was most frequently caused by a thick media, although m some 
animals the intima showed definite evidence of thickening and degenera- 
tion, particularly hyalmization The blood vessels in the poition of 
the retina where perivasculitis had been seen ophthalmoscopically fre- 
quently showed a thickening of the adventitia and perivascular cellular 
elements (figs 13 and 14) Some retinal arterioles showed evidence of 
disease of all three coats With special stains for elastic tissue, large 
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quantities of elastic fibeis weie shonn to be pieseiit in many of the 
small artenes oi aileiioles (fig 15) The choioidal aiteiies and 
aiteiioles of benign liypeitensne dogs, beyond a lather general thicken- 
ing of the i\all of the vessel because of a thick media, did not show 
CMdencc of involvement of the adventitia oi, except m a few instances, 
disease of the intiina The posteiioi and anterioi ciliaiy aiteiies and the 
aiteiial Aessels of the ciliaiy body and ins did not show much evidence 
of disease, neithei was theie much, if any, increase in the numbei of 
their elastic fibeis 

A monkey with benign h 3 pei tension had ophthalmoscopic eMdence 
of se\eic disease of the letinal vasculai tree The letinal aiteries w^eie 
small, and man}'’ lesembled copper wiies oi silvei thieads 

Histological]} , the letmal aiteiies show^ed a modeiate degiee of 
disease mostly confined to the media (fig 16) The choioidal aiteries, 
on the contiai}', had wudespiead and advanced disease of the intima and 
media (fig 19) The aiteiiolai disease m this monkey was similai to 
that found by IMoiitz and Oldt ’ m hypei tensive persons with aiteriolar 
sclerosis 

COMMENT 

Papilledema did not occiii m dogs wuth the benign type of expeii- 
mental hypertension as long as the excietoiy function of the kidney 
lemained normal Deci eased lenal excietory pow^ei usual 1} ushered in 
ocular changes characterized by edema and detachment of the retina, 
papilledema and hemorihages 

The ophthalmoscopic picture w'as a guide to the natuie and extent 
of the vascular changes m the eyes and bodies of dogs wuth acute 
malignant hypertension Changes seen ophthalmoscopically in dogs 
and monkeys wuth benign hypertension were of only relative diagnostic 
and prognostic value The degree of apparent involvement of the i etmal 
arteries w^as not always confiimed histologically The type and extent 
of disease in the arterioles of the eye frequently dififeied from that found 
in the body It w^as impossible during life to evaluate the condition of 
the uveal blood vessels The distribution of ocular and systemic 
arteriolar disease was segmental and comparable to arteiiolai scleiosis 
m man 

SUMMARY 

The eyes of dogs and monkeys wuth persistent hypertension follow^- 
mg constriction of the mam renal arteries have been obseiwed for more 
than five years Changes similar to those seen in man wnth benign and 
malignant essential hypertension occuned in the eyes of these animals 

4 Moritz, A R, and Oldt, M R Arteriolar Sclerosis in Hypertensive 
and Non-Hypertensive Individuals, Am J Path 13 679, 1937 
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Dr Arthur J Bedell, Albany, N Y It seems pioved that sex 
heredit}, environment and infections all play a part in the teimmal 
composite picture of hypertension in human beings These factois 
cannot be appraised m animals Then, too, there is the relationship of 
the control mechanism of the sympathetic nervous system which cannot 
be considered similar in animals and in human beings This suggests 
the question of opeiative intervention foi the hypertension, but it is 
outside of the scope of either the thesis or this discussion 

The authois’ group of animals with benign hypertension, without a 
lenal lesion, is the largest Theie seems to be no haid and fast lule 
which detei mines whether in a given case h}^pei tension aviU be of the 
first type, with early letinal hemorrhage and edema and early model ate 
and latei seveie retinal vasculai disease, or of the second type, with 
slowly piogressn'^e vasculai changes, hemorihages and small areas of 
edema 

Patients with benign hypei tension aie obseived for decades with little 
01 no change in their condition fiom 3 eai to yeai, and then suddenly 
often ‘Without an}'- discoverable cause, these patients become worse and 
die Furtheimore, death may supervene wdien the retinal exudates and 
hemorihages haA^e almost disappeared, when they aie increasing oi wdien 
they seem to be stationaiy Tbeiefoie, until the general condition of the 
patient is known, it is impossible to detei mine far in advance wdien any 
benign h}pei tension ivill end As yet animal experiments have not 
solved this riddle 

A number of w'onien wnth a high diastolic pressuie and a systolic 
pressuie ot 250 iiiiii of meicur}'' did not show the same fundus picture 
This IS understood by those who know the infinite variety of fundus 
patterns, and yet it offeis an msui mountable hazard against an ex 
cathedra piognosis An acute toxic fundus m a patient with evidence 
of general distress exhibits alarming signs such as papilledema, exten- 
sive and increasing exudates wnth hemoiihages These changes aie 
compaiable to those found by the authois in their animals with malignant 
hypei tension The practical point is that high blood pressuie should not 
be consideied the only essential m prognosis 

Persons with malignant hypertension aie a detached group Unmis- 
takable signs aie seen in some, wdiile in others they are less evident, and 
the disease is diagnosed coirectly only aftei an obseivation peiiod of 
variable time, although those with frank, seiious involvement may on 
their fiist Ausit show edema of the letina with fulness of the A'essels This 
type of hypei tension is sometimes difficult to diagnose and usually dis- 
couraging to treat Even if the patient has high blood piessuie and a 
severe intoleiable headache, the changes in the fundus may be few 
These symptoms in the presence of a typical papilledema haA'e led to 
intracranial explorations for suspected tumor of the brain, and some- 
times the pressure has OA’^ershadow ed a definite ceiebral neoplasm The 
retinal edema may be general, and exudates and hemorrhages ma} be 
absent or present 

The malignant hypertension obseived by the authois m dogs 
resembles more nearly the human form, but differs in three w'ays First, 
the authors, at least m the abstract Avhich they read, did not lefei to the 
massive exudates wFich aie a conspicuous part of the fundi of mam 
persons w ith long-standing hypertension These exudates may be about 
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the macula, the so-called ciicinate letimtis, the> ma) be laige, flat, thick, 
less definitely outlined aieas at the posleiioi pole, \\hich fiequently 
pioduce glistening nidescent plaques, lineai exudates like spokes fiom 
the hub of a \iheel, oi isolated collections without legulai outline 
Secondly, the authois say nothing legaiding gioss Aasculai accidents, 
such as embolism, endaiteiitis, thiombosis or phlebitis, which aie not 
unusual expiessions of hypei tension Thiidly, the teimnial stage, in 
wfliich they found the animals’ e)es filled wuth blood) fluid, does not 
seem to be duplicated m man The neaiest appioach to it is m the cases 
of enoimous letmal and vitieous hemoiihages caused b) excessiveh 
high pressuie complicated wuth diabetes thiombosis oi embolism 
Pei haps the duiation of the piocess accounts foi these diffeiences 
Manifestations of hypei tension develop lathei lapidly in the laboiatoiy 
wuthm a few^ months This gues little tune foi the establishment of 
collateial ciiculation and the foimation of ceitain exudates 

The authois constiicted the lenal aiteiies and noted subsequent 
changes m the fundus This is not analogous to am human illness, 
and their deductions consideied fiom that lestiicted field aie suggestive 
but not conclusive The changes weie too lapid, not similai to the slow^ 
induction of most h)pei tension, and aie fiequently moie like the acute 
changes m some toxemias 

They have advanced one moie pi oof of the effect ot high blood 
piessure on the oculai fundus Their wmik w'as earned on m a most 
scientific mannei, then conclusions w’^ere justified by then obsei rations, 
and the) meiit commendation and deseive praise 

Dr William L Benedict, Rochestei, Minn It has been definitely 
established that elevation of systolic and diastolic aiteiial piessuie is 
associated with the lenal ischemia lesulting fiom constiiction of the 
main lenal aiteiies m expeiimental animals Howevei, the mechanism 
of this elevation of blood pressure has not been pioved as )et Probably 
the most logical theoiy is that a vasopiessoi substance'^ of hormonal 
type, produced oi no longer inhibited in the ischemic kidney, initiates 
and maintains in the peripheial aiteiioles thioughout the body a func- 
tional constuction which may be followed latei by oiganic changes in 
the walls of the vessels If this is tiue, it might be assumed that con- 
striction of the retinal aitenoles wmuld occui as a pait of the geneialized 
vasoconstnction Page stated that this nan owing of the letinal aitenoles 
does occui in dogs Appaiently, liow'evei, the authois have noted this 
initial constuction only m monkeys It might be possible to deteimine 
wfliether oi not this actually occurs by measuiements of the letinal 
arteiioles before and shortly aftei the development of the h)pertension 
Apparently, the blood pressuie uses rapidly aftei the pioduction of 
bilateial renal ischemia and i caches its maximum within a few dais 
Subsequently it lemains at this level or, m a few^ cases it may diop 
somewhat perhaps owing to the establishment of collateial ciiculation 
to the kidneys If the induced hypertension weie dnectlv comparable 
to acute piimaiy hypertension in man, one might expect the early devel- 
(qiment of retinitis This has lecently been found to be the case by 
Keyes and Di Goldblatt m dogs m which there de\ eloped extieme 
lypei tension aftei lemoval of one kidney and marked lestiiction of the 
lenal arteiy m the remaining kidney 

. experiments wdiereby hypertension and nephritis 

aie pioduced m animals, the retinal lesions obseived aie not idLtical 
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^Mth those seen in man That this ma} be due to a species lathei dian 
to a disease dififeience is suggested by the difference in the ophthalmo- 
scopic pictuies observed by the authors in dogs' and in monkeys In 
particulai, from the histologic standpoint, the cytoid bodies and the 
seiofibimous exudates in the inteinucleai layei of the letina have not 
been desciibed 

In general, one foims the impiession that the changes which the 
authois have found in the dogs’ eyes and which they characteiize as late 
manifestations of the syndiome are of the inflammatory type The 
heavy and piogressive peiiarteiial sheathing has no exact counteipait 
in the hypeitensne letinal pictuie m man, and the hemoirhages into the 
Mtieous and the accompan}mg scan mg and prohfeiative changes in 
the letina aie not seen in human neings with hypei tension uncomphea^^ed 
b\ infection oi venous thiombotic disease 

It would seem certainly that the lesions obseived by the authois aie 
not associated vith retained nitiogenous waste pioducts And fuither, 
no toxic product of disturbed renal metabolism has been demonstrated 
m the blood of these animals In monke)fs, in which the retinal lesions 
more clearly simulated those seen in man, \isible lesions in the arterioles 
of the retina apparently preceded the development of retinitis The 
letmitis healed, uhile the vascular lesions appeared to progress, as is 
the case at times in human beings r\ith hypertensive disease These 
facts, along with the histologic changes of less marked organic vasculai 
disease than vould be expected from the retinal picture, suggest at least 
that a part of the ophthalmoscopically observed changes in the aiteiioles 
were of functional or angiospastic type and that the piehminaiy func- 
tional changes -which are general^ accepted as the precursors of organic 
rasculai disease m the lest of the bod} may have been responsible foi 
the tiansitoi} retinitis If so interpreted, the retinal lesions in this case 
might well be compared to the sequence of events in the hypeitensne 
toxemia of pregnancy 

On histologic examination of the e}es of these experimental animals 
the authors found changes of vai-}'ing type and degree in the media and 
Ultima of the retinal and choroidal arteries and arterioles Similar varia- 
tions are to be seen in the retinal vessels of human beings wuth hypei- 
tensne disease 

It seems justifiable to conclude fiom Di Keyes and Dr Goldblatt’s 
obseiiations at the vei} least, inespective of questions legaiding the 
pathogenesis of the retinitis that the retinal and choroidal arteries and 
arterioles are imohed in a similar manner and m a comparable degiee 
with those of the rest of the body m a generalized arteriolar disease 
induced by prolonged vasoconstriction in experimental animals as they 
har e seemed to be in man 

Dr John E L Keves Cler eland The retinal arteries of the dog 
are smaller than the retinal arteries of man Ophthalmoscopically, it is 
difficult to see spasm of the retinal arteries of the dog The ocular fundi 
and the retinal blood ressels of the monkey (macaque) closely leseinble 
those of man Spasm of the retinal arteries is more leadilv recognized 
111 monkeys than in dogs 

I hare seen perivascular sheaths in the e\es of persons with essentia! 
h\ pel tension The changes noted clinically and histologically m these 
experimental animals compare reri closely with changes seen in the eres 
of persons with benign and acute essential hypei tension 
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PIIILADEI PIIIA 

Eclucatois aie today making eveiy possible eftoiL to teach childien 
to lead well Formeily childien who failed to leain to lead lived out 
then school lives in classes between, the thud and the fifth giade and 
veie dismissed to the indiistiial woild at the age of 14 Now eveiy 
child IS required to lemam in school in Pennsylvania until he is 18, 
and he must be placed in classes beyond these low giades m oidei to 
complete his social development The use of geneial testing foi the 
intelligence quotient of each child weeds out and places in special classes 
those wdio cannot leain There remains, howevei, a gioup of childien 
with intelligence quotients of noimal oi bettei than noimal and with a 
normal social and vocabulary development who fail to leain to lead as 
well as the aveiage o^ their class The ophthalmologist is being asked 
wnth increasing fiequency to examine these children to see if any visual 
difficulty IS associated ivith the failuie to learn to lead 

Anothei factoi of modem educational procedure sends moie childien 
than formeily to the ophthalmologist’s office Methods of teaching 
1 eading have changed The newer method, as shall be show n i equires a 
gieatei span of visual attention but results in ability to lead lapidly 
Beyond the thud grade the amount of supplementary leading lequned 
IS based on this ability to lead rapidly, and the child wdio leads slowdy, 
even though accurately, tends to fall behind his grade Symptoms of 
eyestrain aie a frequent concomitant of the effort of such childien to 
keep up wnth the lequiied reading, and they also are brought to the 
ophthalmologist for consultation 

A review of the methods of teaching leading is necessaiy if the 
ophthalmologist wdio studied in the first grade from tw^enty to foity 
vears ago is to understand the pioblems of the piesent day child Some 
will lemember being taught the letters of the alphabet by their sounds 
and then being taught how to combine the indnidual letters into words, 
hater it became evident that a child learned to read more quickly if he 
1 ead wdiole w oi ds already m his vocabulary After learning these words, 
he learned the family of words and derived the essential phonic sounds 
which he might use in analyzing new^ vocabulary Still later, the ivord 
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method was expanded into a phiase method, but in most classes of today 
it has been furthei expanded into a sentence method The child immedi- 
ately on entering school leains to lead whole sentences which express 
tacts and actions famihai to his experience The analysis of the sentence 
into individual woids and the analysis of the individual word into 
phonic sounds aie taught as a secondaiy matter when the child is 
already leading an extensne vocabulary based on visual memory lather 
than on synthesis of sounds 

It has long been a custom to consider a child leady to learn to read 
vhen he is 6 years old Today many educatois are making studies of 
so-called “reading readiness” and are inclined to believe that ceitain 
children aie not prepared to lead although they have reached then sixth 
bnthda} This conclusion may be fallacious in that it is based on the 
fact that certain children with apparently noimal equipment fail to 
leain to lead at this age The final conclusion on the subject of “leading 
leadiness’ must await more leseaich, in the meantime, the vast majoiity 
of the childien will be lequiied to tiy to learn to read when they aie 6 

It is at once appaient that a child with gross visual defects will 
piobabl) fail to leain to read Howevei, in many schools theie is no 
ocular examination foi visual acuity until the thud giade oi beyond, so 
the child who fails m leading because of gross visual eiiors is not 
detected unless his paients take him to an ophthalmologist Ophthal- 
mologists uho contact public school systems should urge immediate 
examination foi all childien entering school by means of ilhteiate chaits 
to detect and coiiect majoi visual eriois At the end of the first yeai all 
childien who aie unable to lead should be given a thoiough exaiiiina- 
tion, including lefi action undei ati opine 

In this papei ve shall not discuss fuithei the question of visual 
acuity but will concern ouisehes with the less obvious pioblems of the 
childien who cannot lead The modem sentence method of teaching 
leading, while it pioduces lapid and intelligent readeis, tests to the limit 
the child’s poweis of attention and concenti ation Many of the problems 
of the child who is unable to lead are matters moie foi the teacher and 
the psjchologist than for the phjsician, but the doctoi is diiectly 
mteiested m the vaiious factois affecting visual attention Because 
ot the high degiee of visual attention lequired, certain minor defects 
that weie of less impoitance undei older methods of teaching have now 
become significant 

VISU \L IMMATURITY 

The fiist of these factois is immaturity of the child’s visual appa- 
latus This is expiessed in one vaj by pool lesolution If all childien 
entering the first grade weie tested for visual acuit), it vould be found 
th'^t the majority of them do not haie full 6/6 vision A second test 
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at the end of the yeai, oi at the beginning of the second yeai , would show 
that most of them have noimal vision This is simply due to the fact 
that the child's lesolving powei has not )’et been fully developed because 
of lack of visual expeiience He may have a peifectly shaip letmal 
image but has nevei been called on to lesolve and inteipiet that image 
into a symbol with meaning The condition is of no impoitance and 
may be regaided as noimal All teaching, however, should be done 
by means of large charts and blackboaid demonstiation lathei than b} 
tlie use of punted books, so that the pmvei of lesolution ma} develop 
befoie it IS necessarj'' foi the child to lesolve small piint 

A second evidence of immatuiity is expiessed m the leveisal phe- 
nomenon This may be appaient as leversal of woids, letteis oi entne 
sentences The leversal of letteis is common to almost all children of 
from 4 to 6 years, and any one who tests visual acuity of children has 
noticed that they frequently leveise the position of two letteis oi 
numbeis in the test line Reversal of shoit woids, such as leading 
“saw” foi “was,” is fanly common duiing the fust few months of lead- 
ing A vaiiation of the same condition is the peiception of the end 
syllable for the fiist pait of the w’-ord In reading the wmid “running ’ 
the child may pick up the last syllable, substitute a word alieady in his 
^ocabulaly, and lead ‘hvalking” The highest degiee of leveisal is 
reached m niirioi wuiteis, who leveise entire sentences and w^rite them 
backward 

The cause of reversal may be simple immaturity or some confusion 
in the e)^e association pathw^ays This confusion may be due to pooi 
mteipietation of images as a result of confusion in eye-hand associa- 
tion This last condition may be found in a left-handed child who is 
being taught to use his right hand or in a iight-handed child fiom a 
family with a stiain of left-handedness oi in an ambidextious child 
A child sensitive to low hypermelropia will frecpiently show reversals 

The treatment of leveisal is more a pioblem for the teachei and the 
psychologist than for the ophthalmologist, but the oculist should recog- 
nize the condition and oversee the tiaining, as the child may be caused 
consideiable difficulty if he is not handled properly Reversal due to 
simple immatuiity will disappear spontaneously as the child develops, 
and the only treatment necessary is the planning of the reading progiam 
in such a w^ay that the child is given as few reversible wmrds as possible 
Tiie child wnth a ciossed eye-hand dominance requires more careful 
attention This is particularly tiue of the right-handed child with a 
family history of left-handedness, as the heieditaiy situation may be 
overlooked Treatment consists m determining which is the dominant 
eye and m having the child use the hand on the same side Propei 
e>e-hand cooidmation can be developed bj tiacing, drawing or mechan- 
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ical activities An excellent exeicise consists of tiacing in a stereoscope, 
as in the training of amblyopia, with the pencil in the hand coriespond- 
ing to the dominant eye In the case of minor writing it must be 
impiessed on parents and teacher that the condition should not be 
diawii to the child’s attention If the child becomes aware that he is 
an object of interest, he will continue mirioi wiitmg delibeiately and 
indefinite!} When a sentence is written backwaid the child should 
tiace the coirected sentence and then wiite it piopeily free-hand 

The entne treatment of reveisal is concerned with the clearing of 
the eye-hand association pathways to avoid confusion Occasionally a 
situation arises m which it is necessary because of the demand on the 
pait of the parents, the teacher oi the child himself to tram a left- 
handed child to use the light hand If the left eye is strongly dominant, 
this will result m poor muscular coordination, poor leading and pos- 
sibly speech defects The best way to handle such a situation is to 
occlude the left eye and tram the right hand and the right eye to work 
together in an attempt to change the ocular dominance to the right 
eye Parsons stated that once ocular dominance is established, it 
cannot be changed by training The age at which it is acquired is not 
exactly known, but it probably begins at about 3 yeais and is fiimly 
fixed at the age of pubeity Even if ocular dominance is not changed 
the light eye-right hand coordination in left-handed children can be 
improved nith consequent improvement m reading and writing 

By no means all left-handed children show reading or speech diffi- 
culties if they are taught to use the right hand, but many of them do 
have these difficulties, and the possibility must always be kept in mind 
in the case of such childien An excellent review of the subject of 
ocular dominance has recently been published by Fink ^ 

LOW HYPERMETROPIA 

Another cause of pooi reading ability in children in the first grade is 
low hypermetropia This is somewhat difficult to explain, but probably 
is another evidence of immaturity A child of 6 has an accommodative 
power of 15 diopters, and simple hypermeti opia up to 1 diopter may be 
regarded as normal at this age With this power of accommodation, it 
does not seem possible that simple hypermetropia between 1 and 2 
diopters could cause any difficulty, but the clinical fact remains that nc 
have seen many children progress from near the bottom of their class m 
reading to near the top simply by the correction of hypermetropia ot 
between 1 and 2 diopters Since this seemed so illogical, we checked 
cai ef ully n ith the teacher s and parents to make sure thei e had been no 

1 Fink, W A The Dominant Eye Its Clinical Significance, Arch Ophth 
19 555 (April) 1938 
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change m teaching methods oi special tutoiing We do not belie\c 
that the inipiovement m leading ^Yas due to the psychologic eftect of 
ueaiing glasses, as seveial of the children objected stienuously to them 
The gieat majoiity of childien show no signs oi symptoms fiom 
Ion simple hypeimetiopia, and oui only explanation of the fact that a 
tew of them do is based on the theory- that these childien have 
not learned to use then accommodation m a peifectly automatic, sub- 
conscious mannei Appaiently some few childien with low lefi active 
eiiois find it necessaiy to pay a ceitain amount of attention to the 
mechanics of accommodation, which in othei children more visually 
mature is peifectly automatic This calling of attention to the act of 
accommodation and the necessity foi concentiation on the letinal image 
m ordei to keep it cleai distiact the child’s attention fiom the sentence 
uhich he is supposed to be leading We have alieady stated that the 
sentence method of teaching lequnes all the visual attention of which a 
6 yeai old child is capable By this distracting of attention the act of 
accommodation piobably is lesponsible for inability to leain to lead by 
the sentence method We find that by the time the child has leaclied the 
thud 01 fouith giade, aftei collection m early leading, he is able to 
lead nith ease and comfoit without glasses even though the hypei- 
metiopia leinams unchanged This leads us to believe that in this 
paiticulai type of child we are dealing with anothei type of visual 
immaturity The child has a supei abundance of accommodative powei, 
liut because ot lack of piactice has not learned to use it with peifect 
ease and lack of conscious effoit As he pi ogi esses in age and usual 
expeiience, the function of accommodation becomes automatic and 
leqimes no attention on his pait This is one of the conditions which 
has become impoitant because of modem methods of teaching leading 
Undei the uord or phonic systems, low hyperopic eiiois weie of no 
significance because the child could pay attention to the act of accom- 
modation and still have sufficient span of visual attention to lead single 
letteis 01 woids Many such childien never learned to lead lapidljq 
aithoiigh ‘sentence leading” was intioduced in the upper giades The 
methods nou used in the first giade produce moie excellent leadeis and 
teues “woid” leadeis, but it is evident that moie childien will need 
usual aids 

DEFICIENT FUSION 

All the foiegomg factois in deficient leading ability may be legarded 
as \aiious types of visual immaturity Anothei cause of poor leading 
is deficient binoculai fusion In the examination of several hundred 
childien m the fiist giade we found no significant fusion difficulties 
except in those childien who had a squint, those who had had a squint 
and those uhose vision uas markedly bettei in one eye than m the 
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othei The childieii with squint or with squint Avhich is paitly col- 
lected may be dmded into foui gioups those with uncoil ected 
monocular squint, those with paitly coirected monoculai squint, those 
with uncoirected alternating squint and those with paitly coirected 
alternating squint The phrase “paitly collected” may be mteipieted 
to indicate any stage in the lecovery of the squint after lefraction, opeia- 
tion or orthoptic tiaining in which full binocular vision with complete 
langes of fusion has not yet been established 

Uncori ected monocular squint will cause no leading difficulties, as 
the child’s suppression is complete and theie is no binoculai confusion 
Oithoptic training may be continued during the school term Occlusion 
for amblyopia is best done outside the school, and the most satisfactoiy 
tiaming consists of chawing and tracing lather than reading of piint 
so that confusion in leading as amblyopia impioves may be avoided as 
fai as possible 

Paitly collected monoculai squint is a fiequent souice of reading 
difficulty This situation may be expected m a child whose squint has 
been cosmetically cuied by lefi action oi by opeiation without adequate 
tiaining in fusion The remaining suppiession or alternation produces 
binoculai confusion, which makes it impossible foi the child to read 
by the sentence method It must be remembered that during the com se 
of oithoptic training monocular squint passes through a period of altei- 
nating squint, wdiich is confusing to a child if he is leaining to lead 
during this period of his training 

In such a situation the best course is to have the child occlude one 
e)'^e while he is in school to avoid the binocular confusion wdiich lesults 
fiom the rapid altei nation Occlusion is applied to the light and the 
left eye on alternate da}s Oithoptic training should be pushed as 
rapidly as possible 

There is another factor in cases of cosmetically collected squint 
wdiich causes reading difficulty and which is fiequently overlooked 
This IS pool fusional convergence It seems paradoxic that a child 
who has had convergent strabismus is unable to converge but the situa- 
tion IS explained by the fact that a child with squint does not use tuie 
binocular oi fusional convergence This will develop spontaneously in 
many cases after correction of the squint by refraction, orthoptics oi 
operations But in many moie cases the fusional convergence remains 
w^eak and causes excessive tiring of the eyes oi confusion, perhaps even 
alternation developing at the near point This should be kept in mind in 
the treatment of all children with convergent squint, and the training 
, should be directed not only at the turning of the eyes but at the develop- 
ment of proper fusional convergence 

The treatment is, of course, orthoptic training During the school 
}eai the child can be made much more comfoi table eithei by occluding 
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one eye to avoid the necessity foi hinocnhii vision at the ncai point oi 
h\ the use of base-in pi isms to give binoculai vision at the leading 
distance without the necessity foi convcigcncc Usually oithoptic ii .lin- 
ing ovci one snmmei’s vacation will develop fiisional convcigcncc to 

ncaily noimal 

In cases of altcinating squint we believe that it is best not to stait 
tiaining until the child has learned to icad The peiiod of tiaining is 
long and tedious and alwa)S jiioduces visual confusion, which makes it 
difficult foi the child to Icain to lead dining the liainmg pciiod A 
caicful histoiy should be taken in all eases of appaicntly alternating 
squint to make suic that the condition is not an oiigmal monoculai 
squint which is in the stage of alternating in the pioccss of spontaneous 
lecovciy 

jf this IS tine, 01 if it seems advisable to collect the squint while the 
thild IS in the piocess of le.unmg to lead, the condition should be handled 
.vs a monoculai squint m the stage of altcinating Caicful testing should 
be done foi altcination, diplopia and bUniing of the jiiint at the ncai 
])oint I^aticiits with altcinating squint, pailiculaily of the diveigent 
ivpc, will ficciucntly show pool bmocukii vision when they have fiist 
learned to hold then eyes stiaight In scicial of oui eases monoculai 
Msion was 6/6 in each eye, and binoculai vision, a binned 6/60 '’J'his 
n.iUually tends to discouiagc the child m his cl! oils at binoculai vision, 
,ind the condition must be looked foi and tiained Tiaining is best done 
with a 1 educed Snellen chait in the stcicoscopc, and the ]ialient should 
be cncouiagcd constantly to use both eyes togelhei , even if nsion is 
bhined, and to make constant attempts to get the images cleai without 
illdwmg one c\e to diift out oi in 

1 hesc aic the factois which we have found to be detiimental to 
vhildicn m the fust and second giades who aic just Ic.unmg to ic.id 
( inasionally a child will Icain to lead well and lapidlv by the sentence 
mvthod, but somcuhcie between the thud and the sixth giadc hi^ 
Hading ability will dccieasc, and he will dioji back to leading by the 
wold inclhod In these eases the cause is almost always fusional con- 
\ 1 1 gtme deliciciKv 

DlilCIl'Nl I'USIONAL CONVlJlGFNCr 

1 he fiist and most common icsult of fusional convcigcncc deficiency 
H ovcasional monoculai suppiession The left eve is the one usually 
-upinosscd in a iight-handcd child Reading becomes slow' ,ind difficuU 
Inv.iusc the dominant light ci'e leads the w'oids fust, and the left eye, 
iiMialh suppiessed will haAc occasional flashes of vision, which cause 
omlusion This is paiticulailj Hue wdicn the child is leading long wmids 
"1 sententes 1 he coiiceiUialion ncccssai) to mteipicl the woul stimu- 
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lates the vision of the left eye, binocular vision is momentarily lestoied 
and the print changes m appearance oi position This necessitates reload- 
ing of the woid 01 sentence Children tell us that long woids will fre- 
quently jump or the punt become confused, and it is difficult foi them 
to pick up the beginning of each new line of print 

The condition can be diagnosed easily and is frequently discoveied 
by seeing one eye waver slightly cluiing the test for the near point ot 
conveigence or by having the led line of the Maddox lod disappeai 
occasionally during the phoria test On the steieoscope it is eas) to 
find by the use of the small Keystone dots, the Wells F-L or some similai 
test object Watching the child lead when a tiny light is reflected in 
the pupils gives a cleai indication of fiequent regressions The ophthal- 
mograph, which photogiaphs the actual movements of the eyes during 
leading, gives an accurate record of such movements but will not indi- 
cate momentary suppiession dining which cooidination of the eyes is 
not lost 

The second difficulty caused by poor fusional conveigence is constant 
alternating at the neai point This alternating is fiequently piesent 
Mithout any measurable phoiia The eyes remain perfectly straight, but 
at the near point vision alternates rapidly between the two eyes Some- 
times the fusion at distance may be perfect, but usually there is occa- 
sional alternation The condition is easy to diagnose with the steieoscope 
if small test objects are used at the near point 

Another type of suppression which makes a child unable to lead 
lapidly is suppression of the peripheiy at the leading distance This 
can be found by using the small three dot Keystone fusion test caids 
01 the Wells ONE at the near point As the child looks at the thiee 
dots, the center will lemain fused, but the upper and lowei dots will 
disappear suddenly and simultaneously, to leappear and disappeai at 
Intel vals of a few seconds Occasionally, with concentration on the 
middle dot, the upper and lowei dots will disappear peimanentlj until 
concentration is relaxed Sometimes a child will volunteer the informa- 
tion that when he concentrates on a new or difficult word the lest of the 
page becomes blank or bluired With so small a field of vision, nat- 
urally it IS impossible foi a child to read lapidly by scanning a sentence 
He must pay close attention to each particular word oi syllable 

The cause of these types of leading difficulty seems to be an impiopei 
distnbution of binocular attention It probably starts in the first oi 
second grade as a result of refractive error, poor convergence weak 
fusion or a strongly dominant eye These factors result m an ovei- 
concentration on macular vision for the pin pose of mastering print, and 
the attention is improperly distributed between the maculas of the tuo 
ejes oi between the macula and the penpheij It is interesting to 
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speculate on the role of the bilateial coitical lepiesentation of the macula 
in these types of fusion deficiency 

It IS important to point out that in testing foi these fusion defi- 
ciencies the woik must be done at the leading distance ^Mth small test 
objects, as conveigence and accommodation entei into the causes, and if 
the testing is done at distance oi with lai ge tai gets the conditions will he 
coinpletel} o\ei looked 


METHOD OF CORRECTION 


The fiist step in the conection of the difficulties of oldei childien is 
caieful lefraction under ati opine The same low eiiois which cause 
some childien in the first giade to fail to leain to lead will cause oldei 
childien to become poor leadeis when the visual demands of inci eased 
study tire oi strain the eyes The most fiequent condition found in 
the childien I have seen is low' astigmatism of one eye wnth no astig- 
matism ill the othei or low' astigmatism of both e}'es at oblique axes 
The second step in lemedial tiaining is to lestoie noimal bmoculai 
habits This can be done most efficiently by orthoptic training Special 
emphasis should be placed on near point fusional conveigence, elimina- 
tion of all suppiession and maintenance of cleai images foi print The 
Snellen chart i educed foi the steieoscope, the Wells G senes of punted 
caids and the ^^"ells system of bai leading aie excellent aids The span 
of attention should be gradually iiici eased by the use of moie complex 
laigets and laigei lines of piint and special attention should be gnen 
to complete bmoculai attention dm mg cooidmate movements to the left 
and light 

The lemammg tiaimng is m the actual piocess of leading and should 
be in the hands of a skilled teachei Childien may be divided into tw'o 
main gioups childien of fiom 6 to 8 wffio aie failing to leain to lead 
and children from 10 to 18 w'ho read too slow'ly oi with too little compre- 
hension foi then lequired school woik 

Iheie is a wealth of available hteratuie on the technics of lemedial 
naming m leading, and it is not the puipose of this paper to discuss 
such technics except from the point of view' of establishing noimal oculai 
habits- If the child has not learned to lead and ocular difficulties are 
picscnt, It IS w ise to repeat the steps used in the eaily teaching of reading 
1 Jc should lead first fiom charts placed from 6 to 8 feet (183 to 244 cm ) 
m fiont ot the ejes (the mateiial ui such charts being adapted to his 
age and expeiience) and should adiance fiom charts to pnmei size 


1 "fP Til \ ^ -dT Preiention and Correction of Reading Difficulties, 
I xanston, III, Roxv, Peterson, & Conipanj, 1936 This book should be read bx 
one interested ,n reading difficulties It contains an excellent biblio<rraphj 
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piint foi his fiist eftoits at book leading Giadual i eduction in the 
sue of punt should be made only when good leading habits aie estab- 
lished foi the larger types Whethei to reenforce visual images b} 
kinesthetic images thiough tracing the sentences to be lead is a decision 
which rests with the teacher We have found it an excellent aid in 
cases of frequent reversals and minor reading or writing 

In the oldei group of children the correction of ocular difficulties 
frequently leads to immediate comfort and swifter reading If habits 
of word reading are too fiimly established, remedial training in sentence 
reading is necessary In either case the remedial steps should be fol- 
lowed b} an assignment of much easy and interesting supplementar) 
reading This serves the twofold purpose of establishing the collected 
ocular habits permanently and of building up a reading vocabulai}^ made 
deficient by the years of slow reading 

The ophthalmologist in his supervision of a child uith a reading 
problem, should not lose sight of the psjchologic factors which quickl} 
enter the pictuie wdren a child fails in noimal scholastic achievement 
Emotional “sets” against teachers and parents, the process of leading 
Itself and school in general are probable complications Childien who 
fail to read wdren the ocular difficulties have been coriected and theie 
are no language or hearing complications should be referred to a ps^- 
chiatiist for analysis and solution of emotional difficulties which are 
probably bailing his progress 
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CARBON DISULFIDE POISONING 


ROBB McDonald, m d ’ 

PHILADELPHIA 


One of the lesults of the mci easing application of chemicals in 
industiy is a widening of the field of industiial iisks Although impioved 
methods of manufactuie have eliminated many of the occupational 
hazaids pieviously encounteied, new ones have appealed, and some 
pieviously considered eliminated have leappeaied Such is the case 
with legaid to caibon disulfide 

Sixty yeais ago the hteratuie contained many reports of caibon 
disulfide poisoning occuiiing among those who woiked with lubbei 
Articles to be vulcanized weie passed thiough a solution of sulfui 
chloride and catbon disulfide Changes m the method of manufacture 
and adequate piotection of the workei have piactically eliminated this 
source of intoxication from the lubbei mdustiy 

Today caibon disulfide is being used extensively in this country 
111 the rayon and the tiansparent paper mdustiy and to a much lessei 
extent in the manufacture of dipped lubber goods and water-proof 
cements and in ceitam extractive and phaimaceutic processes Con- 
sideiing the tiemendous increase in the production of layon and trans- 
paient paper within the past few years, it is evident that a new source 
of intoxication has appeared Carbon disulfide is absoibed chiefly 
thiough the lespiratoiy system, though the alimentaiy tiact and the 
skin aie capable of some absorption When applied to the skin in the 
liquid state, it causes anesthesia and then a first or second degiee 
burn Delpech,^ in 1856, was the first to recognize that the signs and 
symptoms of caibon disulfide poisoning present a definite clinical entity 
His leports aie still classic, and little has been added to the knowledge 
of this disease since publication of his oiiginal papeis Many reports 
have subsequently come out in the foieign hteiature since then, and one 
lepoit, by Gordy and Tiumpei,^ was recently published in this country 


Research Fellow in Ophthalmology, University of Pennsylvania 
^ 1 Delpech, A Accidents que developpe chez les ouvriers en caoutchouc 

I’lnhalation du sulfure de carbone en vapeur. Union med 10.265, 1856 

2 Goidy, S T, and Trumper, M Carbon Disulphide' Poisoning, with a 
Report of Six Cases, JAMA 110 1543 (May 7) 1938 
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However only one report has previously appeared in the American 
ophthalmologic hteratuie that of Heath,® m 1902 The frequent men- 
tion of ocular complications m all previous reports and the opportunity 
to examine 120 workers who had been exposed to carbon disulfide 
over a number of years prompted the study reported here 

In cases of severe carbon disulfide poisoning, failing vision has 
been reported as one of the earliest and most common symptoms 
Delpech reported 15 cases of amblyopia in his series of 34 patients, 
Desmarres, an ophthalmologist who examined some of his patients, 
stated that there were no visible changes in the fundus to explain the 
marked reduction m vision Shortly after this it was determined that 
the amblyopia was due to a central scotoma The cases became so 
common that in 1885 the Ophthalmological Society of the United 
Kingdom appointed Frost, Gunn and Nettleship ^ to report on the ocular 
complications of carbon disulfide poisoning 

The scotoma is repoited to be small, bilateral and central, though 
It frequently extends slightly to the temporal side of fixation It vanes 
but slightly in intensity and is piactically always absolute Terrien ® 
stated that the scotoma may be large (about 30 degrees) and that it 
may be uniocular, but few have agreed with him Uhthoff,® in his classi- 
fication of toxic amblyopias, placed carbon disulfide in that group of 
exogenous toxins frequently associated with peripheral neuritis He 
stated that besides the cential defects there was at times a slight 
peripheral depression of the field of vision This is substantiated m the 
literature and m the observations made by my associates and me Little ’’ 
reported a case in which there was only peripheral contraction of the 
field and no central scotoma, which was considered unusual The con- 
ductivity of many of the nerve elements apparently is frequently 
impaired, as in many of the patients complete red-green blindness was 
noted 

Chromatopsia and photophobia have been noted by some patients 
before the marked reduction in vision The objects appeared greenish 
blue or red Just what significance this may have is hard to say , 
Ternen claimed that it was due to the toxic effect of carbon disulfide on 

3 Heath, F C Amblyopia from Carbon Bisulphide Poisoning, Ann Ophth 
11 4, 1902 

4 Frost, W A , Gunn, R M , and Nettleship, E Report of the Committee 
on Poisoning by Bisulphide of Carbon and Chloride of Sulphur, Tr Ophth Soc U 
Kingdom 5 157, 1885 

5 Ternen, F Deux cas d’amblyopie par le sulfure de carbone, Paris med 
10 317, 1920 

6 Uhthoff, W , m von Graefe, A , and Saemisch, E T Handbuch der 
gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 1911, vol 11, pt 2 a, p 45 

7 Little, D , in Discussion of Toxic Amblyopia, Lancet 2 18, 1887 
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the visual puiple That might also explain the fiequently leported 
symptom of night blindness 

The other ocular manifestations aie likewise part of a systemic 
intoxication which is most evident in the cential and in the peiipheral 
nervous system Galezowski ® was the first to repoit paialysis and 
weakness of accommodation m these cases This disoider has been 
observed seveial tunes since, though the vision was usually so maikedly 
reduced that measuiement of accommodation was impossible 

Pupillaiy distuibances weie not constantly observed in the leported 
cases The pupils weie fiequently dilated and reacted poorly to light 
Inequality of the pupils also has been mentioned by Koelsch ® and 
othei s These phenomena weie not always associated with amblyopia and 
have been known to peisist aftei impiovement in the geneial condition 
of the patient 

Only 1 case in which nystagmus occuired has been repoited, that 
of Beibes^'’ Laudenheimer,^^ Koelsch and othei s mentioned that 
nystagmus may be present but repoited no personal observations The 
extiaocular muscles weie rarely aftected, and no cases of diplopia have 
been leported Bergeion and Levy weie the fiist to diaw attention 
to anesthesia of the coinea m these patients They confirmed then 
obseivations on animals and noted that the coineal anesthesia appealed 
befoie that of the skin and lasted longer They consideied that it was 
due to the systemic eftect of caibon disulfide and not necessaiily to the 
local action of the gas on the coinea This, moieovei, was not a fre- 
quent finding in the repoited cases 

Caibon disulfide may often be the cause of seveie psychogenic dis- 
tuibances, many cases have been reported Of chief interest to the 
ophthalmologist aie the patients lepoited by Charcot^® and Maiie^^ 
Their patients had hysterical hemianesthesia, with tubular fields, 

8 Galezowski Troubles visuels consecutifs a I’lntoxication par le sulfure de 
Carbone, Rec d’opht 4.121, 1877 

9 Koelsch, F Handbuch der Berufskrankheiten, Jena, Gustav Fischer 1935 

vol 1, p 553 ’ ’ 

10 Berbes, P Obsen'ation de pseudo-tabes du a I’lntoxication par le sulfure 
de Carbone, France med 1*3, 1885 

11 Laudenheiraer, R Die Schwefelkohlenstoffvergjftung der Gummi-Arfaeiter 
unter besonderer Berucksichtigung der psychischen und nervosen Storungen und 
der Gewerbe-Hygiene, Leipzig, Veit & Co, 1899 

12 Bergeron, G, and Levy, P Note sur I’anesthesie de la cornee dans 

1 empoisonnement par le sulfure de carbone, Gaz med , Pans 19 584 1864 
Compt rend Soc de biol 1 49, 1864 ’ ’ 

Babl^ ^ ^ Saltpetnere, Pans. E Lecrosnier & 

hop Vtas 5 441"™ 5°-= “"i 
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micropsia, maciopsia and monocular diplopia on the same side as the 
anesthesia 

The ophthalmoscopic examination seldom revealed any changes in 
the fundus Theie was occasionally slight hyperemia of the disk oi 
temporal palloi Galezowski, Baader and Uhthoff aie the only ones 
to lepoit atiophy of the optic nerve following seveie intoxication 
NueP® and Hiischberg^^ have reported slight stippling and pigmenta- 
tion of the macula lutea 

Anothei oculai condition has been frequently noted among the 
spinning room woikers m the ra3'on industry, though it is not definitely 
known how fai caibon disulfide is responsible for its occuiience Ihe 
symptoms are usually photophobia, halos about lights, a feeling of sand in 
the eyes and finally pain and pi of use lacrimation Strebel called 
the condition keiatitis punctata superficiahs traumatica He attributed 
it to hydrogen sulfide, which is present in the spinning bath Klein,^® 
who examined some 600 patients, described the corneal condition as 
follows Fust there is slight graying of the coinea, small punctate 
elevations then appear subepithehally and finally break down, and the 
coinea stains lightly The lesions heal rapidly and do not leave 3113 
permanent opacity The woikeis as a rule do not notice these symptoms 
until they have worked for two or three eight-hour shifts To explain 
this latent period, Duke-Elder^® advanced the theory that gases from 
the spinning solution sensitize the corneal epithelium to photochemical 
changes which rvould not affect the normal coinea Most wnteis have 
expressed the opinion that the lesion is caused chiefly by hydrogen 
sulfide and that carbon disulfide probably plays a minor lo^e 

MATERIAL AND METHODS 

My personal observations concern the examination of 120 workers employed 
in a rayon industry in which the viscose process of manufacture was used Most 
of them were working at the time The investigation was part of a general 
medical examination, the complete results of the survey will be published in 
monograph form at a later date The ocular tests included determination of 

15 Baader, E W An Hirntumor ermnernde Vergiftungserscheinungen 
durch Schwefelkohlenstoff, Med Klin 28 1740, 1932 

16 Nuel, J P Alteration de la macula lutea, Arch d’opht 16 473, 1896 

17 Hirschberg, J Schwefelkohlenstoffvergiftung, Centralbl f prakt Augenh 
13 268, 1889 

18 Strebel, J Durch SO 2 verursachte Augenschadigungen (spez zentrale 
punktformige Viskoseveratzung der Hornhaute) Schutz durch Maskenbrille mit 
Zinkkohlefilter, Schweiz med Wchnschr 53 560, 1923 

19 Klein, E Les lesions oculaires dans les fabnques de soie artificielle, Arch 
d’opht 45 686, 1928 

20 Duke-Elder, W S Text-Book of Ophthalmology, St Louis, C V Mosby 
Compan}", 1937 
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corrected vision with pinhole, peripheral fields on a perimeter and central fields 
on a campimeter, stereocampimeter and Haitz charts, external examination, 
measurement of the near points of accommodation and convergence, and an 
ophthalmoscopic examination The corneal sensitivity and pupillary reactions 
were checked by another observer (Dr F H Lewy) with Fiey’s hairs and a 
Zeiss pupilloscope 

RESULTS 

Appioximately 75 pet cent of those examined had some ocular 
complaints They vaiied fiom the usual complaints that might be 
attiibuted to lefi active eiiois to the definite symptoms of lay on 
keratitis Two woikeis gave a histoiy which suggested that liansient 
amblyopia had occuired several years pieviously, but they had no 
evidence of it dunng the piesent examination Moie than half of those 
examined had been employed foi ten yeais or longei 




Location of Workers 





Churn 

Spinning 

Elsewhere 

Total 


Room 

Room 







24 


84 


12 


120 

Ocular Defect 

No 

% 

No 

% 

No 

% 

No 

% 

Diminished corneal reflex 

8 

33 5 

54 

64 0 

5 

418 

67 

55 0 

Pupillary disturbance 

15 

62 5 

32 

47 5 

1 

83 

48 

40 0 

Enlargement of bhndspot 

9 

37 5 

15 

18 0 

3 

25 0 

27 

22 5 

Field defects 

4 

16 5 

3 

36 

1 

83 

8 

67 

Changes in disk 

6 

25 0 

10 

120 

3 

25 0 

19 

15 9 

Vascular changes 

7 

29 0 

24 

28 5 

3 

25 0 

34 

284 

Nystagmus 

15 

62 5 

42 

50 0 

4 

30 0 

61 

50 8 

The findings are tabulated 

for 

the 

sake 

of comparison, 

though I 


realize that eriois may be intioduced by attempting to analyze results 
which involve such small figures The chum room was considered 
to have the highest concentration of carbon disulfide Those listed as 
working elsewheie iveie working in paits of the plant other than the 
chum loom oi the spinning room 

Diminution of the corneal reflex was found in over half of the 
workers examined, it was most common in the spinning loom workers, 
despite the fact that all other signs were found inoie commonly m 
churn loom ivorkeis This would imply that diminution of the corneal 
reflex may be due in part to the same factors that produce the keratitis 
Diminution of the pupillai}^ reaction to light was the second most 
common finding , it was more frequently observed among the churn 
room rvoikeis 

Enlargement of the bhndspot was not noted in any of the pieriously 
reported cases but was found in 22 5 per cent of the workers I examined 
The enlargement raried from two to three times the normal size In 
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a small number of cases there was a definite contraction of the peripheial 
field for a 1 mm white test object 

Rotatory nystagmus was present in about half of the workers, 
occasionally it was evident in the primary position, but it was usually 
elicited only on horizontal or upward gaze 

Avascular changes, which varied from early arteriolar sclerosis to 
marked aiteriosclerosis, were found in slightly less than one third of the 
cases The changes in the disk were not marked , they varied from slight 
blurring to a questionable palloi of the papillomacular bundle None 
of those examined showed definite neuritis or atrophy 

No workers with symptoms of layon keratitis were seen during the 
course of the examination, though many of them gave a typical history 
of keratitis and several had been transferred to other parts of the plant 
because of their susceptibility to soreness of the eyes Several of 
them w^ere examined with a slit lamp, but no corneal lesions were seen, 
noi Avas theie any seal ring from previous attacks of keratitis 

COMMENT 

Carbon disulfide is known to be an exogenous toxin producing 
changes in the cential and peripheral nervous systems Ranelletti 
repoited that in 80 per cent of the cases theie is some evidence of 
neurologic disturbances Koester-® has shown by experimental work 
that the toxin produces changes in the ganglion cells of the brain and 
in the myelin sheaths of the peiipheial nerves Birch-Hirschfeld 
was unable to demonstrate any changes in the ganglion cells of the 
retina, while Offret found degenerative changes in the optic nerve 

The ocular signs of carbon disulfide poisoning are essentially those of 
a systemic neurologic disturbance Though amblyopia was the symptom 
most frequently noted in the previously reported cases, it was not 
found in any of the workers m the series reported here One patient 
had poor central color vision, but no scotoma was demonstrable In 
all the previously repoited cases the poisoning occurred in an industry 
in which the exposure was much greater than in the rayon industry, and 
the symptoms frequently developed after a short exposure Enlargement 
of the bhndspot has not been previously noted in the liteiature, this 
I believe to be of definite significance It w^as present in 10 of the 

21 Ranelletti, A Die berufliche Schwefelkohlenstoffvergiftung in Italien, 
Arch f Gewerbepath u Gewerbehyg 2 664, 1931 

22 Koester, G Ein klmischer Beitrag zur Lebre von der cbronischen 
Schwefelkohlenstoffvergiftung, Deutsche Ztschr f Nervenh 26 1, 1904 

23 Bircb-Hirschfeld, A Beitrag zur Kenntnis der Netzhautganglienzellen, 
Arch f Ophth 50 230, 1900 

24 Offret, A Essai sur I’amblyopie par le sulfure de carbone, Thesis, Pans, 
no 455, 1906 
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patients who weie consideied to have slight binning of the disk maigms. 
Depression of the peripheral field, as mentioned pieviously, is not an 
unusual finding when toxic amblyopia is associated with peiipheral neu- 
ritis, as is the case with carbon disulfide poisoning 

The diminution of the light lefiex, while only occasionally mentioned 
in all previous repoits, occuried m nearly half of my cases Two of the 
woikers showed definite lecession of the near point that was not due to 
piesbyopia oi to a refi active erioi 

Diminution of the corneal leflex was the most constant finding, as 
previously noted, it is probably due in pait to the diiect action of the gases 
and the spray from the spinning solution In the reports on keiatitis no 
mention was made of the corneal sensitivity, but there is probably some 
relation between the keratitis and the diminution of the corneal leflex 
The nystagmus I believe to be vestibular m origin It is suipiising 
that this has been repoited only once before, while I was able to demon- 
strate it m over 50 pei cent of the cases 

SUMMARY 

I have reviewed briefly the ocular signs and symptoms of caibon 
disulfide poisoning and have lepoited on the examination of 120 workeis 
who had been exposed to caibon disulfide foi a long time Many of 
them showed systemic signs of chronic intoxication Enlaigement of 
the blindspot I believe to be the most significant eaily ocular sign of 
chionic caibon disulfide intoxication 

A complete bibliography and corielation of these data with those 
of the other examiners will appeal m monograph foim at a latei date 
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HOMONYMOUS HEMIANOPIC PARACENTRAL 

SCOTOMA 

Report o£ a Case 

T D Allen M D , and H F Carman Jr , M D , Chicago 

The purpose of this repoit is twofold fiist, to contribute to the 
literature one more case of hemianopic paracentral scotoma and, second, 
to coiioborate the repoits of previous authors 

In reviewing the literature we found that prior to 1930 only a few 
cases of this type of defect of the visual field had been reported In 
1907 Wilbrand ^ reported 8 cases and described them in detail In 1908 
Posey ^ reported 1 case Stieren® in 1924 found a hemianopic para- 
central scotoma in a patient with an acute facial abscess in whom 
meningitis later developed, the scotoma appearing after development of 
the meningitis Newton ^ described 1 case in 1936 O and H Barkan ® 
reported 2 cases in 1930, and in 1935 O Barkan and Boyle® presented 
another case In the last account the authors summarized the clinical 
findings in cases in which this type of visual field defect is present 
Invariably the following symptom complex is found (1) difficulty in 
reading and fixation of objects located close to the central field on the 
side of the defect, (2) absence of reduced visual acuity, (3) character- 
istic changes m the visual field, namely, a homonymous scotoma that 
does not include the macula, with maintenance of the peripheral field 
so that an untouched portion of the field lies between the periphery 
and the scotoma, and (4) normal ophthalmoscopic findings 

The rarity of this condition is probably due to the fact that it has 
never been emphasized and consequently it is frequently overlooked 
In the textbooks on perimetry little discussion has been devoted to this 

1 Wilbrand, H Ueber die makular-hemianopische Lesestorung und die von 
Monakowsche Projektion der Makula auf die Sehsphare, Klin Monatsbl f Augenh 
45 1, 1907 

2 Posey, W Report of a Case of Right Homonymous Hemianopia in the 
Macular Regions, Ophth Rec 17 236, 1908 

3 Stieren, E Central Homonymous Hemianopic Scotoma, Am J Ophth 
7 764 (Oct ) 1924 

4 Newton, F H Paracentral Homonymous Hemianopic Scotoma, Am J 
Ophth 19 600 (July) 1936 

5 Barkan, O , and Barkan, H Central and Paracentral Homonymous 
Hemianopic Scotoma, Am J Ophth 13 853 (Oct ) 1930 

6 Barkan, O , and Boyle, S F Paracentral Homonymous Hemianopic 
Scotoma, Arch Ophth 14 957 (Dec ) 1935 
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type of defect in the visual field Traquair ^ merely defined the defect 
He stated 

A hemianopic scotoma is a central hemianopia The central field in this 
respect resembles the whole field in miniature, the apices only of the quadrants 
affected being defective Sparing of the fixation area is uncommon m hemianopic 
scotoma 

Tiaqnaii’s term “fixation area” is not cleai If by this he means the 
macular aiea, then all cases lepoited in the liteiatuie in which theie 
weie spaiing of the macula and pieseivation of good visual acuity are 
in contradiction to his statement Fuchs ® stated 

In the case of partial hemianopic defects the lesion has the same situation but 
instead of affecting all, affects only a part of the fibres running from the chiasm 
to the cortex on one side or a very limited part of the visual cortex itself Such 
partial defects may be limited to a central or paracential scotoma S 3 mimetrically 
placed in the visual field of each eye, and such defects may be central — even cortical 
111 origin 

The present lack of knowledge concerning the anatomy of some of 
the visual pathways and the fact that postmoitem examination has not 
been pei formed m any of these cases to date make a discussion of the 
location of the lesion moie oi less futile We can safely say, however, 
that the lesion may be at the level of the lateral geniculate bodies or 
anywheie above that point The etiologic factor is undetei mined but 
piobably is a vascular accident in most cases Toxic conditions, emboli 
and local infective piocesses must be consideied 

In reviewing the cases thus far leported, including the case leported 
here, ceitam definite conclusions can be drawn 1 Homonymous 
hemianopic scotomas are not as laie as foimeily believed 2 
This type of defect in the visual field is usually associated with 
a constant syndrome, namely, (a) sudden onset of a defect in the 
visual field in peisons often otherwise healthy, (6) chaiactenstic com- 
plaints of difficulty with leading and fixation, (c) normal ophthal- 
moscopic findings, (d) absence of reduced visual acuity and (e) 
good piognosis foi visual acuity 3 The cause and the anatomic 
changes of this condition aie still matters of conjecture 4 liomonym- 
ous hemianopic scotoma is a condition that may be easily overlooked 
dm mg routine examinations unless caieful attention is given to the 
histoiy and a peiimetric examination made of the central field 5 
The case repoited heie agrees m most details with the findings m 
those pieviously leported 


REPORT OF CASE 

Mrs CBS aged 48 was first seen June 28, 1937 She complained of a 
beierc generalized headache of three days’ duration and difficulty m focusing 
objects and in reading A few hours previous to the onset of the headache she 
noticed that her “right hand vision was fuzzy” She stated that she saw only 


7 Traquair, 
Kinipton, 1927 

8 Fuchs, E 
Philadelphia, J 


H 

B 


An Introduction to Clinical Perimetry, London. H 

Text Book of Ophthalmology, ed 8, translated by A Duane. 
Lippincott Company, 1924 
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the left half of things This visual disturbance persisted for a few hours and 
then began to clear, up so that at the tune of our first examination her only visual 
complaints were “fuzzy” vision and difficulty m reading 

Further inquiry revealed that the patient was being treated by Dr Harold 0 
Jones for uterine fibroid tumors and mild secondary anemia Subsequently hyster- 
ectomy was performed by Dr Jones, the cause of the secondary anemia thereby 
being removed A general examination by Dr Fred E Ball did not reveal any 
other organic disturbances 

Vision in the right eye with a 0 62 sph , -f 0 38 cyl , ax 180 was 20/20 -f 
Vision in the left eye with a -f- 0 25 sph , 0 38 cyl , ax 170 equaled 20/20 -f 
The near point with a -}- 1 25 sph addition was 32 cm for Jaeger test type I 





C/AA:-! 

" -I 



A, visual fields of patient taken on June 29, 1937, with a 3 mm white test 
object at 330 cm , and an illumination of 7 foot candles F, visual fields taken on 
April 21, 1938, with a 3 mm white test object at 330 cm and an illumination of 
7 foot candles 

The intraocular tension in each eye was 20 mm (Schiotz) There was no dis- 
turbance of function of either the extraocular or the intraocular muscles The 
fundi were entirely normal , thei e were no pathologic changes in the retinal vessels, 
and both optic disks were of normal color and structure The only abnorma 
ocular finding, except an error of refraction and presbyopia, was a right 
homonymous hemianopic paracentral scotoma This defect was found on repeate 
examinations Ten months after our first examination the scotoma had decrease 
somewhat in size A complete disappearance is not expected and it will in a 
probability become stationary and permanent 
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After consultation with the patient’s general physician, 5 minims (0 31 cc ) 
of sodium iodide three times a day was ordered empirically This was used continu- 
ously from Oct 6, 1937, until April 28, 1938 No other form of treatment was 
instituted 

The prognosis in this case as in others like it is good, no loss of 
visual acuity is expected, and the patient should experience no visual 
difficulties once she accommodates herself to the presence of the blind- 
spot in her field of vision 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Bacteriology and Serology 


Antigenic Properties or Cornea and Vitreous E Wollman, 
P Gonzales and P Ducrest, Compt rend Soc de biol 127 
1188, 1938 


The tianspaient tissues of the eye, cornea and vitreous do not 
shaie the immunologic properties of the lens but react in the same 
iva}^ as othei veitebiate tissues Rabbit-ox antiseium precipitates 
suspensions of cornea and of vitreous but does not affect that of ox 
lens The lens of the cephalopod, however, reacts like the other tissues 


of Its oigaiiism 


J E Lebensohn 


Conjunctiva 

Antepositio Conjunctivae Fornicis Operation in Severe Cases 
or Spring Catarrh N I Shimkin, Brit J Ophth 22 287 
(May) 1938 

The aiticle of Shimkin is concluded with a summary, pait of which 
IS quoted heie 

“The authoi points out that pathological investigations have shown 
that in spring catairh the taisus of the lid is quite healthy, and the 
affection consists in the disease of the conjunctiva and subconjunctival 
tissue only, in consequence of the abnoimal growth of this tissue and 
its hj'^ahne degeneration in the region of the tarsal conjunctiva 

“In view of the fact that the taisus of the hd m spring catanh is 
healthy, and the taisal conjunctiva only is diseased, the author recom- 
mends caieful excision of all the conjunctiva and subconjunctival 
tissue from the whole surface of the taisus, beginning at the extreme 
hd bolder, and replacing it with healthy conjunctiva of the fornix 
The author calls this operation ‘antepositio conjunctivae fornicis,’ as 
the conjunctiva of the fornix, separated deeply down towards the 
eyeball, is drawn forward on the tarsus, freed from the morbid 
conjunctua and subconjunctnal tissue” Zentmayer 

Limbic Form of Spring Catarrh Froge, Poursines and Chiniara, 
Ann d’ocul 175 236 (March) 1938 

Spring catarrh, although not rare in France, is much less frequently 
seen than in other regions, such as the Orient In France this disease 
IS not only frequent but is also a continual soiiice of worry to ophthal- 
mologists because of the resistance it presents to all forms of treatment 
In some cases cure is spontaneous, and in others the condition seems 
indifferent to all therapeutic measures 



ABSTRACTS FROM CURRENT LITERATURE 


851 


The palpebial form often coexists with tiachoma and d(^s not 
attiact the attention of the patient as does the hmbic form On the 
other hand, the hmbic foim may exist alone without any lesion of 
the palpebial conjunctiva, and it is this foim that the authois here 
describe 

Details as to the clinical and microscopic aspects aie given The 
authors believe it necessaiy to diffeientiate between the lesions of the 
adult and those of the child and the adolescent Adults, for instance, 
do not show, except in exceptional cases, the consideiable edema of the 
hmbus seen m the infant and the adolescent, the bulbar lesion of 
the adult consists chiefly of a simple hypeivasculaiization Often m the 
adult, as pointed out by Lagrange, one finds an anaphylactic phenome- 
non This IS not the case m the infant The hmbic foim of spiing 
cataiih piesents in the infant an oculai lesion pecuhai to its age and 
similai to phlyctenulai keiatoconjmictmtis g McKef 


Fungi IN Normal AND Diseased Eyes A Fazmcas, Arch f Ophth 
138:416 (Feb) 1938 

Fazakas has made a systematic study of the fungi which can be 
grown f 10111 normal and fiom diseased eyes The incidence of positive 
growth (37 per cent of all diseased eyes and 26 pei cent of all clinically 
normal eyes) and the variety of the fungi aie amazing 

P C Kronfeld 


Congenital Anomalies 


A Case of Primary Bilateral Anophthalmia (Clinical and 
Histologic Report) E Recordon and G M Griffiths, But 
J Ophth 22: 353 (June) 1938 


The developmental anomaly repoited m this aiticle was seen in a 
male child Pregnancy and laboi had been noimal Theie was no 
histoiy of a developmental anomaly m the family of either parent, 
and there was no consanguinity The child died of bionchopneumoma 
at the age of less than 3 months A detailed anatomic description 
of the biain is given Seiial sections weie made of the orbits On the 
left side the sections weie veitical and on the light side horizontal In 
both 01 bits the six extiinsic muscles and their neives weie found 
embedded in fat On the left side, four lectus muscles were attached 
by then anteiioi end to a minute nodule of fibrous tissue containing 
pigment gianules, appaiently lying fiee and not containing any recog- 
nizable cell stiucture The pigment was biowmsh and did not give 
a leaction to the test for iron The nodules did not contain any 
tiace of letinal neuioepithehum oi any type of cell othei than the 
fibious tissue On the light side the muscles weie not attached to the 


The author mam ains that the case is one of bilateral piimary 

nZim nril 'I failure in the devel- 

opment of the optic vesicles and that it is distinct fiom those cases of 
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“degenerative” or “consecutive” anoplithalmia in which the vesicles 

appeared to have formed and subsequently to have atrophied 

The article is illustrated „ 

W Zentmayer 


Cornea and Sclera 

Vitamin D Complex in Keratoconus Etiology, Pathology and 
Treatment or Conical Cornea, Preliminary Report A A 
Knapp, J A M A 110 1993 (June 11) 1938 

After referring to a recent paper by Blackberg and himself in 
which the consistent production of keratoconus m dogs fed a vitamin 
D deficient, low calcium diet was reported, the author states that 
more recent experiments on rats have produced similar results The 
lesults of treatment of 11 patients with vitamin D, m the form of 
viosterol, and calcium, m the form of mineral mixture tablets, are 
piesented 

The author gives the following conclusions 

"A consideration of this material suggests that the calcium-phos- 
phorus metabolism is an impoitant factoi m the development of the 
coinea It would appear that the lack or deficiency of these metabolic 
factors would favor weakness of the membrane This weakness then 
may manifest itself as a pielimmaiy, noninflammatory ectasia of the 
coinea The administration of Vitamin D and calcium in this condition 
has given gratifying results In fact, the results apparently are so 
encouraging that it may be we have come upon a factor or the factor 
in the etiology of this perplexing pathologic entity It is true that 
but eleven patients (eighteen eyes) with a rare condition have been 
tieated Still, the regular decisive improvement of all suggests that 
the vitamin D complex has a definite place in the therapy of keratoconus 
It IS hoped that fuither observations along this same line will serve 
to give a more conclusive conception of its place in our understanding 

and treatment of keratoconus ” ^ 

W Zentmayer 


Experimental Pathology 

Experimental Production of Local Eosinophilia, Particularly 
IN Relation to Spring Catarrh A Kitsukawa, Acta soc 
ophth jap 39: 17 (Feb ) 1938 

In this investigation Witte peptone was given intravenously A 
degree of shock was produced which resembled an anaphylactic mani- 
festation It IS therefore believed that this peptone, as well as histamine, 
IS important m the study of anaphylaxis 

Tests with Witte peptone were carried out m the same manner as 
those with egg albumin The results were as follows If the peptone 
was instilled into the eye of the guinea pig which had not been pre- 
viously prepared, no changes resulted, if the animal, however, had 
been sensitized, the instillation of the peptone caused a local anaphylaxis 
in the conjunctiva 

Microscopic changes were the same as were found in experiments 
with egg albumin, that is, there was a fleeting edema of the con- 
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itinctiva, and on microscopic examination local eosinophilia of the 
conjunctiva was found after ten and aftei twenty-eight hours 

Arnold Knapp 


General Diseases 

Diseases of the Eye in Leprosy P S Rameyev, Vestnik oftal 11: 
787, 1937 

Rameyev observed among leprous patients in a leprosarium in 
Uzbek (Turkestan) 38 persons, or 66 6 per cent, with ocular lesions 
Many cases of trachoma weie found in the region, but none of the 
leprous patients was affected with the disease Consequently, Rameyev 
believes that possibly leprous patients are immune to trachomatous 
infection 

The common ocular lesions associated with leprosy are discussed 

1 Madarosis, or falling of the eyelashes, is one of the first and 
constant signs of leprosy and is due evidently to trophic disturbance 
in the hair follicle Lagophthalmos is observed in the neural form 
and leads to blindness, if tarsorrhaphy is not done early, before 
opacification of cornea sets in 

2 The sclera is affected next in frequency The color of the lesion 
is violet or pale yellow The nodules or lepromas in the sclera have 
a tendency to spread on the cornea and conjunctiva, the shape of the 
lesion lb fiequently triangular, with its base at the limbus 

3 The cornea is frequently involved (m about 80 per cent) The 
process is sluggish, without reactive manifestations, so that the patient 
often notices it only when the vision is impaired because of central 
opacities of the cornea Ulceration as a rule hardly ever occurs 

4 Leprous iritis and iridocyclitis are frequently of a low grade, 
chionic, seious plastic type, with exudates which lead to early occlusion 
and seclusion of the pupil, if treatment is not administered at once 
At times miosis and irregular pupils are noted at the early stage of 
leprosy Leproina of the ins is often located at the lower part of the 
anterior chamber Chaulmoogra oil acts favorably in cases of keratitis 
and scleritis Surgical excision of the leproma usually gives good 
results 

Rameyev advocates that an oculist be present at a leprosarium or 
that physicians in charge should have sufficient knowledge of clinical 
ophthalmology in order to prevent many cases of blindness 

O SiTCHEVSKA 


Glaucoma 

The Osmotic Pressure or the Aqueous Humour in Epidemic 
Dropsy Glaucoma E O’G Kirwan and S N Mukerjee, 
Bnt J Ophth 22:329 (June) 1938 

In 1934 Kirwan showed that epidemic dropsy is the only general 
disease at present known in which glaucoma forms an integral part 
and hence is the most important clinical lead ever presented on the 
pathogenesis of glaucoma The authors have studied the osmotic pres- 
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sures of the aqueous humor in normal eyes and m glaucomatous 
eyes m cases of epidemic drops}'^ and give the following summary and 
conclusions 

“1 In epidemic dropsy glaucoma the difference between the osmotic 
pressure of blood serum and the aqueous humour is considerably 
1 educed as the result of the appeal ance of proteins in the latter 

“2 In consequence a reshuffling of ions takes place exactly in the 
same direction as piedicted by the hypothesis of membrane equilibrium 
The concentration of chlorine ions diminishes in the aqueous humour 
while an increase can be observed m the serum 

“3 The evidence tends to suppoit the view that in epidemic dropsy 
glaucoma the filtiation of fluid into the anterior chamber takes place 
by the process of dialysation as usual, but that the equilibria concerned 
are at a level different from that of normal subjects, due piobably to 
the altered peimeabihty of the dialysing membrane” 

W ZCNTMAYER 


Injuries 

Injuries Attributed to Glasses or Aviators R de GaulejalC, 
Ann d’ocul 175 315 (Apiil) 1938 

The glasses of aviatois are a constant cause of injury in aviation 
accidents The injury may not only involve the orbit but at times the 
periorbital region, the nose and the neighboring sinuses Though often 
superficial, the injury may affect adjacent bone, fiactunng the nose and 
breaking into the frontal sinuses and bruising the inferior pait of 
the orbit 

The injuries do not seem to vaiy with the kind of spectacles used, 
all seem to cause ocular injuries, orbital and periorbital and superficial 
and deep In 4 of 8 recent cases of injury glass cut the tissues more oi 
less severely, while in 3 the injuries weie so severe that a detailed 
account of each is given ^ ^ McKee 


Lens 

The Occurrence of So-Called Dinitrophenol Cataracts With- 
out Ingestion of Dinitrophenol H Barkan and J W Bett- 
MAN, Am J Ophth 21.165 j^Feb ) 1938 

The following summary is given 

“An account has been given of a woman, 23 j'^ears old, who took a 
reducing agent, ‘Slendrets,’ for a week and lost only two pounds m 
weight This preparation contained no dinitrophenol, yet the woman 
developed cataracts similar in every way to those we have associated 
with the ingestion of this drug 

“Thorough examination and histoiy were negative except for the 
following data A fractured nose, fracture of the light maxilla and the 
use of ergot o^er two yeais befoie entry, a fever of unknown etiolog}^ 
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one year before entry, use of quinine thiee months befoie entiy, the 
extraction of five teeth because of apical abscesses two months before 
entry , and chronic pelvic inflammatory disease 

“We do not believe that the above-mentioned positive findings weie 
pathogenic factors in this case The cause of the patient’s cataracts 
lemains unknown They are certainly not coincident with the taking of 
dmitrophenol” 5 


Intra-Capsular Expression of Cataract C V Krishnaswami, 
Brit J Ophth 22:274 (May) 1938 

The method of expression emplo)^ed by the author is a modification 
of the Smith procedure Anesthesia is produced by blocking the facial 
and ciliaiy nerves The corneal incision is a little less than half the 
circumference of the cornea A conjunctival flap is formed A ladial 
incision IS made in the ins With the strabismus hook placed on the 
lower part of the cornea, gentle pressure is exerted toward the lower 
pole of the lens, and at the same time the bend’ of the hook is stioked 
to and fro along the lower limbus Under this maneuver the zonule 
gives way at its weakest spot, which differs in diffeient eyes The 
stroking is now stopped, and the pressure alone is continued The lens 
slowly expands the pupil and comes out through it, and then out of the 
section The lens takes on a characteristic molding, depending on its 
consistency, in much of the manner of the fetal head coming out of 
the pelvis 

Illustrations accompany the article W Zentmayer 


The pn OF Lens in Naphthalene Cataract of Rabbit P Reiss 
and J Nordmann, Compt rend Soc de biol 128: 111, 1938 

In the rabbit the pn of the normal lens ranges from 7 1 to 7 5 In 
lenses with naphthalene cataract the shift was toward alkalinity rather 
than toward acidity as expected, the pn of mature naphthalene cataracts 
avei aging 7 8 The anticipated tendency toward greater acidity occuired, 
however, when the lenses were removed m the initial stage of the 
disturbance, the pn of these lenses varying from 7 0 to 7 2 

J E Lebensohn 


Lids 

Transplantatio Conchae Auriculae to Correct Spastic Entrop- 
ion Following Total Tarsectomy N I Shimkin, Rev inter- 
nat du tiachome 15: 15 (Jan ) 1938 

The author has observed 5 cases of spastic entropion followine' total 
taisectomy of the upper Iid (Heisrath-Kuhnt excision) He restores 
the integrity of the lid by grafting auricular cartilage A layer about 
2 cm long, 1 5 cm w.de and 0 75 mm tlndc, excised mth its pencLm 
num consencd, is implanted m the hd through an incision 5 mm from 



856 


ARCHIVES OF OPHTHALMOLOGY 


the border of the hd and retained by three Snellen sutures, which pierce 
the middle of the cartilage and the remaining strip of tarsus and are 

brought out between the lashes t -r^ t 

J E Lebensohn 


Ocular Muscles 

Muscle Weakening by Central Tenotomy W G Watrous and 
J M D Olmsted, Am J Ophth 21: 182 (Feb ) 1938 

On the basis of experiments on decerebrate cats the authors present 
the following conclusion 

“Evidence has been presented which shows that if anything is accom- 
plished by central tenotomy the beneficial results are due not to weak- 
ening of the hypertonic muscle through its tendon, but simply to a 
decrease m the mechanical advantage of the rnuscle acting on the 
eyeball through the formation of a new insertion, the result of 

adhesions ” „ 

W S Reese 


Operations 

Gonioscopy of the Surgical Colobomas of the Iris M Puig 
Solanes, Am J Ophth 20:731 (July) 1937 

Puig Solanes discusses the theories explaining the beneficial effect of 
iridectomy He concludes from a gonioscopic study in 5 cases that 
“(a) The leopening of the iridociliary angle is not necessary to the 
success of iridectomy m glaucoma (b) The excision of the base of the 
ins — unless future observations show the contrary to be true — is not 
accomplished m the majority of cases of iridectomy (c) The existence 
of an open angle and the perfect excision of the root of the ins do 
not guarantee the therapeutic success of the operation ” He believes 
that the study of the action of surgical traumatism on the nervous 
system of the eye will help one to understand better the mechanism 
lesponsible for the good results ' in operations for glaucoma 

W S Reese 

A CORNEO-ScLERAL SUTURE IN CATARACT EXTRACTION ItS 

NiQUE AND Advantages H B Stallard, Brit J Ophth 22 : 269 
(May) 1938 

Stallard consideis among other advantages of a corneoscleral suture 
Its value in the prevention of postoperative hyphema, whereas previous 
to its use this complication occurred in about 30 to 35 per cent ot 
cataract extractions In the present series in which a suture was used 
there has been no such complication The author describes an eyeless 
corneoscleral needle which he has devised The point of the needle is 
dipped into the anterior half of the substantia propria of the cornea at a 
point 1 mm inside the limbus at 12 o’clock The needle is ° 

traverse from 2 to 2 5 mm of the cornea in a transverse direction be or 
emerging With the point of the needle facing in the opposite direction, 
the needle is then passed through the conjunctival and 
tissues and engages m the superficial layers of the sclera 1 5 mni a o 
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the limbus opposite the site at which the needle emeiged It passes 
transversely through the supeificial half of the scleia for 2 5 mm and 
IS brought out through the conjunctiva opposite its entry wound in 

the cornea 

The article is illustrated ^ Zentmayer 


Orbit, Eyeball and Accessory Sinuses 


An Analysis or 71 Consecutive Cases of 
THALMO s M. E Randolph, Am J Ophth 


Unilateral Exopii- 
21:169 (Feb) 1938 


This analysis confirms the view that sarcoma is the most common 
primary orbital tumor and indicates that the most frequent cause of uni- 
lateral exophthalmos in childien is sarcoma, a rapid exophthalmos in 
the absence of inflammatory symptoms being stiong presumptive evi- 
dence for this diagnosis The mortality is high Randolph cautions 
against the drainage of an orbital abscess secondary to infection of the 
adjacent sinuses until it has become localized He mentions the tians- 
frontal intracranial approach foi deep orbital tumors, suggesting that 
persons with such tumors be referred to the neurosurgeon 


W S Reese 


Luxation or the Eyeball with Complete Restoraiion or Its 
Function Report or a Case P L Akkerman, A^estiiik oftal 
11:581, 1937 

A student came to the clinic with the history of having injured 
the left eye, "which snapped out of the orbit” while he tiied to pass a 
half-closed gate in the dark The left eyeball was found lying in front 
of the lids, which were spastically closed The cornea was lusteiless, 
and the vision was limited to perception of hand movements An 
attempt at reposition of the eyeball by opening the lids was unsuccessful 
Akkerman did a canthotomy, and the eyeball was placed into the socket 
with no difficulty Slight exophthalmos was present, the conjunctiva 
was torn away from the upper half of the eye, and the site of the 
insertion of the external lectus muscle was swollen and bleeding On 
the next day the vision was 04, chemosis of the conjunctiva was 
present, but the cornea and fundus were normal The vision was 
restored to normal within a week, and the motion of the eyeball was 
normal in all directions 

The mechanism of the luxation is discussed, and a review of the 
literature is given The importance of reposition of the eyeball before 
the optic nerve is stretched too much is emphasized Simple canthotomy 
was a useful measure in this case ^ 

O SiTCHEVSKA 


Physiology 

A Peocedote foe Measuring the Threshold Sensibilitv of the 

^ Soc do 

1 dark-adapted subject places his head within an ODaotie 
lined with opahne This acts as a diffusing screen ?or 
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light piojected thiough an optical System similai to that in the photom- 

etei of Chaipentier The illumination is then steadily reduced till no 

sensation of light is lecognized The entire visual field is thus equally 

stimulated, and the findings are independent of cential visual acuity 

The method gives constant values and is moie precise and delicate than 

the test with Tscheining’s glasses t x- t 

J E Lebensohn 


Refraction and Accommodation 

Benzedrine in Cycloplegia S J Beach and W R McAdaais, 
Am J Ophth 21 121 (Feb) 1938 

Beach and McAdams find that if benzediine is used with homatio- 
pine or atropine little of the last two diugs need be used to obtain 
piactically as good cycloplegia as when these cycloplegics aie used 
1 epeatedlyq and that the eftect weais off much more quickly, permitting 
patients to use then eyes within one da}' after the use of homatropine 
and benzedrine and within from two to foui days aftei the use of 
ati opine and benzediine The} favoi using a 5 per cent solution of 
honiati opine oi a 1 pei cent solution of ati opine followed in two oi 
thiee minutes by a 1 per cent solution of benzediine and then a second 
instillation of the cydoplegic c, p 


On a Case or Transient Inflammatory Myopia P Gorse and 
R Berges, Ann d’ocul 174 844 (Dec ) 1937 

The teim inflammatoiy myopia is boi rowed fiom an article by 
Jean Sedan {Ann d’ocul 163 358, 1926) in which he presented two 
personal obseivations Tscherning not only calls the condition inflam- 
matory myopia but says that this high myopia, or dangerous myopia 
of the ilhteiate, is often congenital and accompanied by insidious 
choroiditis 

Publications by different wi iters aie leviewed, and the following 
case IS described A man aged 53, of robust health, had fifteen yeais 
pieviously been given glasses (a — 1 0 D sph for the right eye and a 
— 0 50 D sph for the left eye) He was again seen by the authors in 
June 1936 for lefraction The collection consisted of a — 0 75 D sph 
foi the right eye and an — 0 50 D sph foi the left eye The following 
September a spasmodic type of ihinitis developed, and the eyes were so 
red that the condition was considered an allergic conjunctivitis At 
the beginning of October he returned for examination, as the rhinitis 
still peisisted The light eye was noimal, but the leR eye was still 
led The conjunctiva was injected and had a granulai appearance, 
a large area of episcleritis was also seen A curious phenomenon 
was that the patient complained of colored vision, yellow to the leit 
and blue to the right Treatment was instituted, consisting of the use 
of zinc sulfite, epinephrine ointment and, after the chemosis had sub- 
sided, yellow mercuric oxide ointment . 

The condition in this case resembled spring conjunctivitis with 
prompt localization of the inflammatory symptoms in the left eye 
Because of the persistent natuie of the condition, the possibiht} o 
syphilis was considered and mercurial treatment was prescribed, whici 
was undeniably beneficial Since then the presence of an old syphilis 
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has been confiimecl, but this is of secondaiy impoi lance, the authois’ fnsl 
intention being to leport a study of tiansicnt myopia fiom pnlegmasia oi 
the oculai membiancs g McKet: 


Retina and Optic Nerve 

Variations in the Pressure of the Retinal Arteriils and in 
THE Capillary Pressure in Relation to Compression of hie 
Globe C Gandolfi. Ann di ottal e dm ocul 65:841 (Nov) 
1937 

Since piessuie on the eye pioduced vaiious leflex vasctilai changes, 
such as the oculocaidiac leflex, the authoi studied the effect of such 
piessuie on the vessels of the opposite eye The pulse and geneial 
blood piessuie as well as the piessuie in a bianch of the cential letinal 
aiteiy and the piessure m the macular capillaiies wcie iccoided befoie 
compiession and again aftei compression sufficient to elicit the oculo- 
caidiac leflex The lelinal aiteiial piessuie was iccoided bi Bailhait’s 
dynamometei, and the capillaiy pressine was lecorded by an apparatus 
similar to that used by Hornikei With this the patient, while obseiving 
a lighted blue-glass scieen, notes as an entoptic phenomenon the pulse 
wave in the capillaries of the maculai legion, which cease when pies- 
suie sufficient to obhteiale these vessels is employed Data obtained by 
the lattei method are open to certain objections and cannot be obtained 
for all patients Twenty noiinal peisons weie employed, most of them 
being ifoin ck) to yeais oi age 

After compiession of the globe, the pulse ivas letaided and the 
geneial diastolic and systolic blood piessuie was inci eased fiom 5 to 
10 mm 111 most patients The diastolic piessuie m the letmal aiteiies 
was increased m 18 cases and lemained the same in 2 The inciease 
amounted to from 2 to 10 mm The diastolic capillaiy pressure could 
be estimated in only 17 cases and was inci eased in 12 The increase in 
pressure seems to be mediated, like the oculocaidiac leflex, by the 
tiigeminal and the vagus nerves _ _ ^ 

S R Gifford 


Dehydrogenating Processes in the Retina Afier Interruption 
OF THE Circulation A Ferrara, Ann di ottal e clin ocul 
65: 851 (Nov ) 1937 

The authoi intenupted the central letmal vessels of labbits for 
periods of from fifteen to ninety minutes by a ligature about the optic 
nerve at its exit fiom the globe The eyes were lemoved fiom seven to 
eleven days later, and the retinal tissue was tested by Thunbeig’s 
method for its power to reduce methylene blue, the letiiia of the othci 
eye being used as a control The change m dehydrogenative power was 
too slight to be consideied of any significance 

S R Gifford 
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mally alkaline in cases of glaucoma by some observers and has been 
shown experimentally to swell when its alkalinity is increased Since 
a certain equilibrium must be assumed between the blood and the 
Vitreous, the author investigated the alkaline reserve of the blood of 
24 persons with idiopathic retinal detachment as compared with that 
of 10 normal persons The average for the controls was 61 20 per 
cent, while that for the persons with detachment was 56 95 per cent 
Figures of from 42 to 52 per cent were found for § persons with 
detachment, which brings the condition in these cases into the class of 
mild acidosis In the cases of bilateral detachment the average value 
was especially low (52 40 per cent) It seems likely to the author that 
a low alkaline reserve is one of the factors favoring retinal detachment 
in certain cases g Gifford 

Detachment of the Retina and Accidents W Lohlein, Khn 
Monatsbl f Augenh 99: 376 (Sept) 1937 

Lohlem undertook to foimulate a clear understanding of the connec- 
tion between detachment of the retina and accidents, giving especial 
consideration to expert testimony Deploring the contradictory views of 
leading ophthalmologists, he mentions the two predominating reasons 
thereof first, the diverging conceptions regarding the etiologic basis of 
traumatic retinal detachment and the impossibility to reenact the causa- 
tive processes convincingly by experiments, and, second, the disagree- 
ment as to whether a certain trauma represents an accident in the sense 
of the law Lohlem agrees with Velhagen, in whose opinion the final 
decision on the latter question must be left to the lawyer, the oculist 
may decide merely whether and to what extent the trauma may have 
been contributory in causing the detachment 

Taking it for granted that some injuries may lead to retinal detach- 
ment, the author desciibes and discusses the following types of causative 
injuries 

1 The first type consists of penetrating lesions of the anterioi 
segment of the eyeball, followed by loss of vitreous and secondary 
traction through cychtic hulls, and lesions of the posterior segment of the 
globe, causing tears of the retina and the consecutive formation of cords 
in the vitreous 

2 The second type consists of direct contusion of the eyeball, such 
as by transmission belts, footballs and tennis balls, the specific lesions 
caused by each being described 

3 The third type consists of indirect contusion of the eyeball by a 
bruise of the skull Refuting Zur Nedden’s opinion that injuries ol 
this kind influence the interior of the eyeball only in a limited manner, 
Lohlem refers to gunshot wounds of the skull and face Extensive 
tears of the choroid and retina resulted from indirect contusion withou 
a lesion of the orbit Healthy young men were knocked down by an 
exploding shell, receiving no direct injury but suffering a hole m tie 
macula A number of cases m point are cited, some of which were 
observed by the author Extraordinary was the case of a healthy boy 
aged 16, with emmetropic eyes and no hereditary impediment 1 
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boy suffered a tear and detachment of the letina in one eye due to a 
fall on his face while walking on the sheet The second eye lemained 
intact dm mg eight 3 ^eais’ obseivation after the accident 

4 The fouith type consists of indiiect contusion of the eyeball 
by severe concussion of the body The mechanism of this tj^pe of 
injury, compaied with that causing concussion of the biaiii, is illustiated 
by the repoits of several cases and is affiliated in some instances with 
lecuiimg detachment of the retina 

5 The fifth type consists of detachment of the letina after espe- 
cially stienuous exeition of the body This type lequires great care of 
decision Profuse hypeiemia of the head and eyeball exists duiing 
bodily overexertion Theiefore, the dififeience between the pressure in 
the letma and the choroid and the ti action of one oi the other of the 
extiinsic eye muscles on the scleia may help in causing detachment of 
the letina 

In expert testimonies the following factois should be consideied 
the hereditaiy disposition to letinal detachment, the numeiic distiibution 
of detachment as to the age of the patient and the disposition of the 
senescent and myopic retina The author adds his own cases to those of 
Vogt, Gonin and Lindner, in which irrelevant causes, such as sudden 
change of the gaze and foiceful rubbing of the eyes, caused detachment 
of the retina in predisposed eyes Lohlem adducts convincing material 
in disproving Zui Nedden’s contention that tiauma is irielevant in the 
genesis of retinal detachment Highly myopic eyes and belated detach- 
ments are given ample consideration m this connection 

The conclusion is this that outside influences, including indirect 
injuries, are actually an impoitant factor in the mechanism of retinal 
detachment It is the oculist’s duty to evaluate the anamnestic data 
and the clinical symptoms in an endeavor to ariive at a just and fair 
decision in each individual case L SroLL 


Harada’s Disease K Okamura, Acta soc ophth jap 39: 14, 
(Feb ) 1938 


Okamura has observed 16 cases of Harada’s disease duiing the 
past two years He included in this senes cases of the type desciibed by 
Harada and by Vogt The patients were subjected to a careful general 
examination, which included a roentgenogram of the chest, the red 
blood cell sedimentation test, a study of the blood and the Mantoux 
test These tests showed that all 16 patients weie tuberculous In fact, 
in 13 cases tuberculous changes in the chest weie appaient roentgeno- 
graphically, and m the remaining 3 the Mantoux test was positive The 
Mantoux test was positive in 13 cases, and in 3 cases m which it was 
negative definite tubeiculous changes weie found in the chest on 
loentgen examination 


The eye presented changes which weie suggestive of tuberculosis 
such as nodules in the ins, disseminated choroiditis, letmal perivas- 
culitis and hemorihages of the vitreous 

The author concludes that Haiada’s disease is a form of tuberculous 

vi V' dLlvD 
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Similai geneial changes weie found in 3 cases of sympathetic 
ophthalmia, and the authoi suggests that sympathetic ophthalmia is a 
form of Harada’s disease, with a detrimental effect on the uvea 

Arnold Knapp 


Trachoma 

The Microstructure of Epithelial Cells and Its Importance 
roR THE Aetiology or Trachoma W Gruter, Brit J Ophth 
22: 300 (May) 1938 

Gruter made the following observations in a study of tiachoma and 
blennorrhagic conjunctivitis on examining the epithelium by vital and 
staining methods 

“1 The secietoiy gianulations swell and divide in the tiachomatous 
epithelium This piocess is diffuse (both in Golgi’s appaiatus and in 
the cytoplasmic zone) or focal (hood-shaped) (osmium impiegnation) 
“2 The ballonet stiuctuies leferied to above swell up and divide 
both in the zone of Golgi and in the cytoplasmic zone 

“3 The ‘interior leticulated body’ swells and turns cloudy (as can 
be seen cleaily in the daik field and against the light) Typical signs 
of divisions then appeal (fission of the polyhedial parts) An albu- 
minous sediment foims in the honeycomb-hke spaces in the polyhedral 
parts (visible in dark field and by eosin staining) Lastly appear fine 
nodules and still finei granules (like strings of peails) on the interioi 
1 eticulated body 

“The Hood-shaped stnictwe (Prowaczek’s bodies) aie not homo- 
geneous but consist of vaiious partial stiuctures — 

“(g) Focal prolif elation of Golgi’s sheath with moie pionounced 
proliferation of the secretory gianules (osmium images) These haA^e 
also been described by V Reiss (Aich f Ophthal , 1913) 

“(&) Intel lor reticulated body oi paitial structuies protiuding 
from under the nuclear calotte Extiemely fine nodules and gianules 
appear (elementary bodies according to viius nomenclatuie) 

“(c) Combination of (g) and (&), the i eticulated body detaching 
itself and the inflamed Golgi sheath becoming stained with it ” 

In his conclusions, Grutei states “Inflamed tiachomatous epithelial 
cells cannot be shown to contain any granular stiucture of a nature 
diffeient from their own, whether in the Golgi zone, the intenoi i eticu- 
lated body as described or in the cytoplasmic zone ” 

The authoi states that he cannot claim that the various gianular 
structures described m liteiature and tested by him by so many different 
methods are foreign substances, i e , initial structures of a hitherto 
invisible disease germ m the cell He considers the “trachoma rickettsias 
described by Busacca to be inflammatory proliferations and divisions 
of granules which noimally occui m the epithelial cells 

W Zentmayer 
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Studies on the Pathogeny of Traciiojia L A Julianelle, 
Brit J Ophth 22: 336 (June) 1938 

Aftei a geneial suivey of the liteiatuie on the pathogenesis of 
tiachoma Julianelle details the woik on which this papei is based In 
his discussion he states 

“The accumulated studies on the aetiolog}^ of tiachoma b} numeious 
woikers as uell as oui selves no longei peimit a leasonable i ejection 
of the evidence that the disease is an infection in its own light without 
the benefit of associated factois such as constitution, nutiitioii, co-i elated 
infections, etc 

“ b}^ way of summai} and conclusion, it may be said that 

the infectious agent of tiachoma is chaiacteiised b} low infectivity, 
occasional filterabihty, marked tissue specialisation, ineftectual immuno- 
genic properties, slight piopagatne capacity, sensitnity to physical 
and chemical agents, and the accompaniment of inclusion bodies All 
these properties suggest the piobability that the infectious agent is a 
virus Whether the mi us may be defined in turn as the inclusion body 
or its component elements remains to be pioved, although the evidence 
available at the piesent time suggests this may be actual!} the case, 
whethei again the inclusion bod) may be defined fuithei as a iickettsia 
must also wait upon fmthei investigation In the meantime, the thiee 
concepts of viius, inclusion body, and iickettsia aie not so diveigent 
as they appeal at fiist glance, what difteiences each appeals to have 
fiom the otheis aie of the oidei less of fact and moie of definition 


and classification ” 


W Zentm A\ ER 


Subconjunctival Autohemotherapy in Complications of Trach- 
oma E Selea Martinez, Re\ inteinat du tiachome 15:8/ 
(Apiil) 1938 

With the idea of stimulating the local defensne mechanisms in 
pannus ulcer and trachomatous keiatitis, the authoi injects 0 5 cc of 
the patient’s own blood m the superioi cul-de-sac The leaction is 
minimal, and maiked impiovemenc is geneially obseived within forty- 
eight houxs Nine cases are lepoited This method has been extended 
to the tieatment of pneumococcus hypopyon keiatitis vith equally 
encouraging results 

J E Lebensohn 


Tumors 

The Anaplastic or Differentiated Glioblastospongioblastoma 
OF THE Retina G Favaloro, Ann di ottal e dm ocul 65 
881 (Dec) 1937 

The classification of letinal tumois is discussed on the basis of 
modern knowledge as to the histiogenesis of the vaiious cells m the 
^ntral neivous system and the types of neoplasm derived fiom them 
Reasons are given for considering previous classifications unsatisfac- 
tory The authoi reports his observations in 3 cases m which the 
clinical picture of so-called glioma letinae was present Special stains 
especially glial stains, showed that all 3 neoplasms were composed of 
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glia, but with the predominant cells in different stages of differentiation, 
pioducing thiee quite different histologic pictures 

In 1 case the predominant cell was the small round cell, with 
scanty protoplasm and without prolongations This is the type of cell 
which was formerly confused with that of the small round cell sarcoma 
By its staining properties, however, and the detection of a few cellular 
spines, it may definitely be classed as an anaplastic or undifferentiated 
gha cell 

In a second case the cells were pleomorphic, differing greatly both 
in size and in shape, being bipolar, unipolar, pyramidal, elongated and 
iriegular, with and without processes These must be considered as 
typical or atypical spongioblasts The cells of the rosettes seen in this 
and in similar tumors are spongioblasts of the ependymal series, which 
show a tendency to unite m circles, as do the spongioblasts about the 
neural canal They have nothing to do with the neuroepithelial layer, 
and hence the term neuroepithelioma is a misleading one 

In a third case the cells were of various sizes, more or less irregu- 
larly rounded, with cellular processes which were short and spinous 
or long, anastomosing with each other to form a true neuroglial 
reticulum These are spongioblasts of the astrocytic series, cells more 
highly differentiated than the two types just described A fourth type 
of gha cell, the astrocyte, was not found m these tumors, but has been 
described m retinal tumors by Greef, Ascunce and others 

The author ciiticizes the common use of the terms retmocytoma 
and neuroblastoma because it has not been demonstrated that embryonal 
retinal or neural cells are present m the usual types of retinal tumor 
He would separate the gliomas, including nearly all of the retinal 
neoplasms described, sharply from the neuroblastomas, it being doubtful 
if true examples of the latter type have been seen in the retina 

He pioposes a classification of the gliomas on the basis of the 
types of cell present Many tumors show different zones, in each of 
which the predominant cell is different He distinguishes six types of 
cell (1) the anaplastic glioblast (common), (2) the spongioblast 
of the astrocytic series (less common) , (3) the spongioblast of the 
ependymal senes (very common) , (4) the glioblast, with many processes 
forming a nethke or asteroid syncytium (common) , (5) the highly 
fibrillar glioblast, highly diff ei entiated, with fibers united in bundles 
(rare) , and (6) the astrocyte (not common) 

On the basis of this classification, the tumor in the first case would 
be described as a spongioependymofibrilloglioblastoma, that in the 
second case as an anaplastic, differentiated ependymoglioblastoma, and 
that in the third case as an ependymospongioglioblastoma The com- 
monly malignant course of the retinal neoplasms is due to the common 
preponderance of the anaplastic, undifferentiated cell type 
A bibliography and 21 illustrations accompany the article 

S R GirroRD 

Tumor of the Lid in a Case of Bourneville-Pringle’s Disease 
E PuRTSCHER and T Wendlberger, Arch f Ophth 138*388 
(Feb ) 1938 

The term Pringle’s disease is used to designate the cutaneous mani- 
festations of tuberous sclerosis of the brain (BourneviHe-Hartdegen s 
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disease) The authois repoit a case of tubeious scleiosis m a giil 
of 9 years In addition to othei typical cutaneous manifestations ot 
this disease, a fibroma-like tumoi was leinoved fiom one uppei lid 
Histologically, the tumoi consisted of multiple small cysts, each of which 
contained one or several haii shafts. The cysts had probably originated 
from hair follicles The deeper layers of the tumoi consisted of inipei- 
fectly developed haii follicles, and in that portion of the tumoi in mi 
early stage of development theie weie ariested hair follicles The 
authors tlieiefore recommend the name “follicle-neMis” foi this giowth 

P C Kkonflld 


Uvea 

Chronic Cellular Infiltraiion of the Uvea in Septic Endoph- 
thalmitis OF Ectogenous Origin H D Lamb, Am J. Ophth 
21: 137 (Feb ) 1938 

Lamb discusses the histologic changes following penetrating injuiy, 
operation or corneal ulcer Aftei an examination of 32 eyes he found 
the most characteiistic change of septic endophthalmitis to be the large 
number of polymorphonuclear leukocytes along the inner suiface of 
the ciliary body and m the anterioi part of the vitieous In each of 
these eyes there were macrophages or exudative cells of chronic inflam- 
mation in the anterior and postenoi vitreous and m the anterior chambei 
There was in every case a chionic factor which tended to mtensif}' as 
the original virulence of the etiologic toxin weakened g Reese 

Hereditary Chorioretinal Disease M Schutzbach, Arch f 
Ophth 138:315 (Feb) 1938 

In a German family of 28 membeis belonging to 5 difterent genera- 
tions, Schutzbach found 18 cases of obviously hereditary chorioretinal 
disease which occurred in two forms, viz , as progressive atrophy of the 
choioid leading to typical choroideremia or as a “pepper and salt” fundus 
without pronounced atrophy of the choroid The formed type occurred 
only m men, and the latter, chiefly in women The relation between 
these two types was not clear The assumption is plausible that they 
represented different stages and degiees of the same disease The optic 
nerves and the retinal vessels remained normal in each type The mode 
of inheritance was probably of the dominant type The question of 
sterilization of the male members in whom the disease was definitely 
progressive was considered 

P C Kronfeld 


Therapeutics 

Relief Therapy ( Entlastungstherapie”) for Tabetic Optic 
Atrophy A Miklos, Arch f Ophth 138:219 (Dec) 1937 

The hteratuie on the pathogenesis and the treatment of tabetic optic 
atrophy is reviewed During the last ten years the disease seems to have 
becorne milder and less rapidly progressive Lauber and Sobanski believe 
that the course of tabetic optic atrophy is principally dependent on the 
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retinal circulation, that is, on the relation between the diastolic pressure 
in the retinal arteries and the intraocular pressure With the dynamo- 
metric method, Lauber and Sobahski have found the diastolic pressure 
in the retinal arteries to be so low in many cases of tabetic optic atrophy 
that chronic decompensation of the retinal circulation must have been 
piesent The two authors have, therefore, recommended that tabetic 
optic atrophy be treated by relieving the circulatory decompensation 
(relief therapy, or "Entlastimgsthei apie”) , that is, that therapeutic 
measures be employed which tend either to raise the blood pressure 
(tonics, caffeine and food iich in pioteins) or to lowei the intraocular 
pressure (pilocarpine or cyclodialysis) 

Miklos has tried this form of treatment on a large number of patients 
and reports his results He comes to the conclusion that there is a 
definite relation between the diastolic blood pressure and the course of 
tabetic optic atrophy If the blood pressure remains abnormally low for 
a certain length of time, central and peripheral vision decrease rapidly 
If the blood pressure rises or lemains stationary at the normal or at a 
higher level, the vision remains stationary or decreases slowly Tonics 
and caffeine, though generally ineffective as pressure-raising agents, 
are harmless and because of their possible usefulness are indicated in 
tabetic optic atrophy Pilocarpine is, as a lule, equally ineffective as 
a pressure-lowering agent In only a few cases did it lower the intra- 
ocular pressure by from 7 to 10 mm of mercury Cyclodialysis is the 
most effective pressure-reducing procedure “The ideas of Lauber and 
Sobanski have proved coirect The method of relief therapy 

combined with antisyphilitic treatment is woith trying” 

P C Kronfeld 

Successful Hyperthermic Treatment of Ophthalmoblennor- 
rhea BY THE Application of a Steam Spray Report of Cases 
I Beecher, Klin Monatsbl f Augenh 99 301 ( Sept ) 1937 

Brecher reviews the modern hteratuie on legional hypertheriny as 
a therapy for ophthalmoblennoi rhea He refers to Wessely, who devised 
the original appaiatus for the application of the “steam treatment” 
to the eye Brechei obtains a constant tempeiature of 42 C with 
his method, used at a distance of from 10 to 12 cm from the eye The 
virulence of the germs was destioyed without any adverse effect on 
the ocular tissues Good lesults were obtained in 5 adults and 13 
infants The method is of great help in those cases in which the protein 
therapy is contraindicated The treatment also relieved the pain and 
was of eutrophic value in cases in which there was complicating coineal 
involvement ^ t Cttitt 
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Nature of the Filtrable Agent of Trachoma Dr Phillips Tiiy- 
GESON, New York, and Dr Polk Richards, Albuquerque, N M 

This article appeared in full, with discussion, in the October issue of 
the ARCHnnES, page 569 

ScLEROMALACIA PeRFORANS RePORT OF A CaSE IN WhICH THE EyE 
Was Examined Microscopically Dr Frederick H Verhoefe 
and Dr Merrill J King, Boston 

This article ivill be published in full, with discussion, in a later 
issue of the Archives 

Pathologic Changes in Amblyopia Following Tryparsamide 
Therapy Dr P J Leinfelder, Iowa City 

Many instances of acute loss of vision have been observed after 
treatment with trypai samide, but microscopic examinations of the eyes 
or optic pathways of persons so affected have not been reported Reports 
of pathologic studies of the eyes and optic nerves of 2 peisons in whom 
amblyopia developed after the administration of sodium arsanilate are 
available in the literature A tabetic man aged 55 received an injection 
of 1 Gm of tryparsamide Acute loss of vision was noted in forty- 
eight hours, which rapidly progressed to blindness Death from uremia 
occurred nine days after the injection A complete postmoitem exam- 
ination was made, and the eyes, optic nerves, tracts, lateral geniculate 
bodies and occipital cortex were removed for microscopic study Acute 
degenerative changes weie obseived only m the ganglion cells and 
inner nucleai layei of the retina 

discussion 

Dr Frederick C Cordes, San Francisco Of paiticular interest 
to me was the fact that examination of the occipital cortex, lateral 
geniculate bodies, optic tracts and nerves failed to reveal any evidence 
of acute inflammation or degeneration The changes in the optic nerve 
were those of an old process, easily accounted foi by the preexisting 
atrophy of the optic nerve The changes noted in the retina have been 
observed in cases of acute poisoning from methyl alcohol, ethyl alcohol, 
quinine, nicotine and sodium arsanilate According to Igersheimer^s 
work, the last-mentioned drug also attacks the neuroepithelial layer 
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Lillie and others have contended that the occasional reported cases of 
tryparsamide amblyopia have been primarily the result of an idiosyn- 
crasy to the drug The fact that 1 Gm produced such marked changes 
would tend to confirm this opinion I should like to emphasize again 
the necessity of caution in the initial doses so as to detect any sensitivity 
to the drug 

Clinical observation has shown that aside from the subjective symp- 
toms the earliest changes are those of a contracted field and microscopic 
changes in the optic disk The fact that the greatest changes were 
found in the periphery of the retina and that no acute changes were 
found in the optic nerve emphasizes the importance of careful studies 
of the visual fields early m the course of therapy Such studies will 
help to detect the occasional sensitive patient 

Dr Max Fine, San Francisco It is unfortunate that the picture 
in Dr Leinfelder’s case was somewhat confused by the presence of early 
atrophy of the optic nerve There is general agreement, however, that 
tabetic atrophy of the optic nerve begins m the intracranial portions of 
the nerve The absence of extensive atrophy m the presence of marked 
degenerative changes m the ganglion cell and inner nuclear layers sug- 
gests that the process involved is one other than tabetic atrophy of the 
optic nerve A stiikmg feature of the sections Dr Lemf elder has 
exhibited is the relative integrity of the central portion of the retina 
and the progressively severe changes as the periphery is approached 
These findings correspond in a rough manner to the peripheral con- 
striction of the visual field in cases of tryparsamide amblyopia I should 
like to ask Dr Lemfelder whether in the study of his specimens he was 
able to find a difference in the extent of degeneiation in the nasal and 
temporal halves of the retina Such a finding would substantiate the 
clinical observation of relative sparing of the temporal field, which is an 
almost constant feature of tryparsamide amblyopia 

The delayed appearance of atrophy of the optic nerve in tryparsamide 
amblyopia, even when the changes in the visual field are severe, fits in 
with Dr Leinfelder’s suggestion that the degeneration occurs first in 
the inner nuclear layer 

The question of the specific cause of trypaisamide amblyopia, the 
chemical group responsible and the reason why only 1 of 10 persons 
who receive the drug have ocular complications would appear to hinge 
on a factor either of idiosyncrasy or of a defective excretory mecha- 
nism The occurrence of over 90 per cent of reactions with the first five 
injections speaks against a cumulative effect m the ordinary sense 
Young and Meuhlenberger have shown through studies of urinary 
arsenic that whereas a great majority of persons excrete 95 per cent of 
the arsenic within twenty-four hours, a small number excrete the drug 
much more slowly, and in 1 instance arsenic was recovered from the 
urine after three weeks It is possible that m such a person a sufficiently 
high concentration of the toxic agent is maintained in the susceptible 
tissues for a sufficiently long period to cause damage, while in the 
average person the same concentration may be reached but does no 
act over as long an interval Studies in this direction should yie 
valuable information 

Dr John Weeks, Portland, Ore The only experiences that 
have had with amblyopia due to the use of arsenical preparations in t le 
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tieatment of syphilis weie with 2 cases of syphilis of long standing I 
legal d the use of tiypaisamide as something that should be undei taken 
only aftei caieful tests have been made of the patient’s sensitivity to the 
drug There is rather a widespread opinion that whenever theie is any 
atiophy of the optic neive or any distuibance of the fundus from syphilis, 
tiyparsamide should not be employed I cannot speak positively in 
legard to that 

It IS curious that the periphery of the retina should be so much more 
profoundly affected than the region of the macula Amblyopia due to 
trypaisamide corresponds to some extent to that due to quinine, but 
tryparsamide has caused total blindness to persist in a few cases No 
case of complete permanent blindness fiom quinine is on recoid so fai 
as I have been able to discovei 

Dr Frederick H Verhoeff, Boston At present it seems to me 
to be of no piactical importance whether tryparsamide oi other aisemcals 
in producing blindness affect primarily the optic nerve or the ganglion 
cells, but It IS of great scientific inteiest and may become of practical 
importance 

I have not the slightest doubt that Di Lemfelder has shown in this 
case that the ganglion cells were markedly affected I do not feel suie 
that the ganglion cells weie piimarily affected It seems to me, in spite 
of the fact that histologically theie is no evidence that the nerve fibeis 
were primarily affected, that it is possible that they may have been 
affected to such an extent that as a result the ganglion cells would show 
changes, because any injuiy to the neive fibers may also injure the 
ganglion cells 

As I say, this is not important at present, but it may become veiy 
important I think that it is a question that aiises constantly in regard 
to judging the effect of toxic agents on the optic nerve and retina Fre- 
quently one cannot determine whether it is the ganglion cells or the optic 
neives that are attacked piimarily 

Dr P J Leinfelder, Iowa City Dr Verhoeff ’s question con- 
cerning whether the ganglion cells or the neive fibeis were primal ily 
affected can, I thinlc, be definitely answered Although neurohistologic 
technic is by no means infallible, research that I have done with the 
optic nerve has shown me conclusively that if the optic nerve is sectioned 
or injured, pathologic changes are observable on staining with osmic 
acid or by the Marchi method as early as thiee days after the injury 
Furthermore, the neurofibril will be disintegrated, not in three days, but 
within ten days 

It IS striking that in this case there was aboslutely no evidence of 
acute degeneration in the nerve fiber of the optic nerve even close to 
the eyeball 

Dr Sharpe brings up the question of pupillary reactions It has 
been conspicuous in the literature that pupillary reactions are at first 
letained in spite of the subjective blindness 


Correction of Ptosis by Attachment 
Muscle to the Superior Rectus 
Wheeler, New York 


OF Strips of Orbicularis 
Muscle Dr John M 


This article will be published in full, with discussion 
of the Archives ’ 


in a later issue 
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Theory and Use of Cross Cylinders Dr Edward Jackson, Denver 

The cross cylinder planned for optical theory was not practically 
useful Made to fit physiologic, ps3^chologic and clinical conditions, it 
furnishes the best method of detecting and measuring astigmatism 
Reversal in two positions shows astigmatism present or absent The 
direction of its principal meridians is to be fixed first, and after that, 
the amount of astigmatism The technic consists of holding the cross 
cylinder in the right position and reversing its meridians so that the 
patient can tell which way is best A cylinder placed in the trial fiame 
IS to be turned or its strength changed until the best vision is obtained 
and any further change makes it worse After the approximate coi rect- 
ing cylinder is reached, any further change makes vision worse When 
the right cylinder is thus found, the strength of the spherical lens is to 
be varied to find the strongest convex lens and the weakest concave 
lens that will give the best vision Optical theory, or experiments with 
cylinders, will show the reason for each step in such testing 

DISCUSSION 

Dr Charles K Mills, Woodland, Calif Concerning my experi- 
ence with the cross cylinder, I find that the test for the axis is practically 
foolproof, and when it is properly performed the patient will invariably 
select the correct axis, but great care must be exercised in making the 
test for strength oi the patient’s interpretation may introduce errors 
and lead one astray 

Dr William H Crisp, Denver The cross cylindei may be 
thought of as asking one of two questions How much cylinder, and 
in what direction^ The test for strength adds oi deducts a cylinder of 
the same denomination as that before the patient’s eye and gets the 
patient to say whether moie letteis are legible one way or the other 
This test does not indicate just how much is to be added or deducted 
but merely shows that addition or deduction is to be made 

The test foi axis ofteis two new axes and determines whethei the 
patient wishes his lens turned in the direction of one oi of the othei 
This test again does not imniediatel}’^ furnish an exact indication of how 
far the axis is to be moved but only that it is to be moved 

In each case the information is to be completed by making an 
arbitrary change of strength or axis of the kind indicated, and then 
the test is to be repeated until the point is reached at which no furthei 
change is demanded 

As to the problem whethei to rely on the astigmatic measurements 
obtained under cycloplegia oi those obtained after the pupil has returnea 
to its normal size, I doubt whethei one can safely dogmatize I believe 
that in the majority of cases it is at least as safe if not safer to accep 
the astigmatic findings obtained under cycloplegia, for my own experi- 
ence appears to indicate that in the majority of cases the brain has 
learned to select a certain limited area of the pupil and to disiegar 
the peripheral zone when the pupil is dilated 

Dr John Green, St Louis The axis of the measurable astigmatisni 
is more accurately determined by the cross cylinder than by astigma i 
charts 
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I am being lathei dogmatic about this because these aie the rules 
that I have laid down foi m}^ own guidance and my associates’ guidance 
In deteimmg the axis with the cross cylindei, keep the patient 
in a slight fog This should be done whethei or not the patient is 

under cycloplegia i , r .1 

When the actual test is being made, admit to the patient that toi the 

nioniGnt you have intentionally blurred his vision Ackiiowledg'e that 
in neither position of the cross cylinder will the letteis be ciystal cleai 
“There are degrees of bluiiing Neithei side of this glass is good 
Choose the lesser of two evils ” 

In determining the axis foi astigmatism between 0 5 and 1 D, 
the most useful cioss cylindei is the 0 37 In deteimmmg the axis foi 
astigmatism under OSD, the most useful cylinder is the 0 25 

In using the cioss cylindei for strength, the sphere should be 1 educed 
to eliminate all fog The most useful cioss cylinders are (1) for 
astigmatism between 0 5 and 1 D, a 0 25 cross cylinder, (2) foi 
astigmatism between 0 25 and 0 5 D , a 0 12 cioss cylindei , (3) foi astig- 
matism under 0 25 D , a 0 06 cross cylinder 

The 0 06 cross cylindei suggested by me ten years ago is m daily 
use and has been found indispensable for low degrees of astigmatism 
With astigmatism undei OSD, this veiy weak cioss cylinder will 
usually, at least for the observant patient, cause a leveisal in distinct- 
ness of the Lancastei single cioss lines 01 the tuple baried cross of 
the Thomas chait 


Visual Acuity Its Relaiion to Form Sense and ihe Applica- 
tion OF This Relationship to Medicolegal Problems Dr 
Albert C Snell, Rochestei, N Y 


A misunderstanding of the nature of the Snellen formula expressing 
visual acuity is responsible for much confusion m medicolegal cases 
Visual acuity means sharpness of vision, Snellen’s Sehschmfe Sharpness 
IS not a function of vision , it is not the form sense but a quality of the 
form sense The form sense is properly measured by visual acuity tests 
which determine the size of the visual angle From the principle of the 
“minimum separable” there is evolved the resolving power of the detail 
of the form sense, a visual function The lesolving power of an eye 
for all degrees of acuity can be determined mathematically The prin- 
ciples as set forth in the report of the Committee on Compensation foi 
Eye Injuries are scientific Their general adoption by all states would 
remove much present confusion and establish a uniform method for 
evaluating visual disabilities 

discussion 


Dr D F Harbridge, Phoenix, Anz If it is impossible to follow 
all the gyrations of this subject which Dr Snell has gone through one 
should remember the constant which he and his associates have evolved 
that is, 0 83625 That is really the essence of the whole subject ’ 

The report of the American Medical Association, adopted in 1925 
as presented in the papei under consideration, represents much of the 
peisonal work and lescatch of the essayist The soundness of the method 
has been proved since the adoption of the report and is subiect to no 
further challenge The mote the method is studied and applied the 
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more one is convinced of its soundness Experiment and experience 
coveiing many years were necessary to evolve the system delineated 
m the papei presented All ophthalmologists do not come into contact 
with cases of industrial compensation, but those who do readily admit 
of the practicability of the method propounded in determining the visual 
efficiency of the patient whose oculai function has been distuibed by 
injury 

In 1926 Arizona cieated by law its present Industrial Commission 
and attending system of compensation I was again afforded the oppor- 
tunity of advising in the situation, whereupon I recommended the report 
of the American Medical Association to the Industrial Commission as 
a proper method for determining awards in cases of ocular injury The 
adoption of the report by the commission maintains today 

For states not yet having adopted this report as a basis for awards in 
cases of ocular injury, local medical associations could likely bring about 
such an adoption by the appointment of a committee of ophthalmologists 
In Arizona the state medical association annually appoints an Industnal 
Relations Committee of five physicians or surgeons to serve the Indus- 
trial Commission in an advisory capacity, especially as relates to 
debatable injuries and compensation The commission has been most 
receptive to the suggestions and recommendations of this medical com- 
mittee since its inception The Arizona State Supreme Court has 
commended and upheld the position of this medical committee in its 
relation with cases of compensation through the Industrial Commission 
of the state Arizona holds a unique position m nationwide industrial 
circles as regards this medical committee States still not having adopted 
the report might consider similar contacts through their respective 
medical associations in bringing about a lecognition of the method 
described 

Dr Ralph O Rychener, Memphis, Tenn One cannot avoid 
speculation when after the adoption of such an excellent report as that 
prepared by the Committee on Compensation for Eye Injuries one finds 
that there remain 23 states which have no legal schedule or method 
whereby visual losses may be computed The question naturally arises 
as to why there should be such delay in protective legislation 

Organized labor, as a rule, affords the impetus for new laws relating 
to the protection of workmen, but this particular subject had nevei 
before been brought to the attention of the labor unions in Memphis 
The local president proved to be intensely interested in my inquiry and 
has written me that he believes this schedule should be incorporated 
in the Workmen’s Compensation Act and that he is preparing for legis- 
lation to that effect The fate of such legislation will likely depend 
on the interest which ophthalmologists exhibit in explaining the benefits 
of such legislation to workmen and legislators who do not readily under- 
stand the technical phrases of the committee’s repoit 

On the other hand, casualty insurance companies are not particularly 
interested in the adoption of such schedules but probably will not 
vigorously oppose them The earnings of such companies are greater 
in the states under the old common law than in the states in which work- 
men’s compensation acts are in vogue, because although higher losses 
are suffered in individual cases in the first groups, the rate of insurance 
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IS mci eased sufficiently to make a handsome profit possible I am 
assured, howevei, that the companies welcome a definite and fixed 
schedule for visual loss which will enable them to rely on definite 
appraisals of disability lather than on the opinions of seveial medical 
men, no two of which may be in accord as has been the case m previous 
litigation 

Dr William H Crisp, Denver A numbei of states have tables 
which do not correspond to those of the Ameiican Medical Association 
as staited by Di Snell’s committee About twenty yeais ^o I was asked 
by the state of Coloiado to piepaie a table of this type The best thing 
1 could find at that time was the Chapman table of Wisconsin I studied 
this table as I thought out caiefully what the compensation was going to 
be in cases of extensive injuiy in which theie weie the aveiage chances 
of diminished functional efficiency It seemed to me the Chapman table 
was more geneious than that of the committee of the American Medical 
Association and was not quite as good as it should be, and I slightly 
stiessed those figures The modified Chapman table has been m use 
by the state of Colorado evei since 

Experimental Hypertension Vascular Changes in the Eyes 
Dr John E L Keyes and Dr Harry Goldblatt, Cleveland 

This aiticle appears m full, with discussion, in this issue, page 812 


Fusional Movements Role of Peripheral Retinal Stimuli 
Dr. Hermann Burian, Hanover, N H 

Studies concerning fusional movements of the eyes have been carried 
on by stimulating the central or cential and peripheial parts of the 
letinas No special investigations of the importance of the peripheral 
parts of the retinas alone in the production of fusional movements of 
the eyes have been made Such a study is presented based on experiments 
with the aid of an arrangement which allows stimulation of any desired 
aiea of the two letmas with identical images, the size and form as 
well as the relative position of which can be controlled. The apparatus 
consists of projection lanterns and polarizing material Fusional inner- 
vations to the extrinsic muscles result whenever peripheral stimuli 
fall on noncorresponding areas and the resultant relative vertical, lateral 
and cyclic movements of the eyes are in the direction of the displace- 
ment of the stimulated areas and are of almost the same amount, 
depending on the size of the stimuli and their distance from the fovea’ 


discussion 

Dr Avery M! Hicks, San F rancisco Undei ordinary conditions of 
seeing, nearly all movements of the eyes aie the result of images 
falling on a peripheral area of the retina A subconscious stimulus is 
initiated in the sensory appaiatus which mediates an innervation to the 
motor apparatus to produce the ocular movements which bring- the two 
focal areas m alineraent with the point of fixation The character and 
degree of these movements depend on the location and the disparity 
of the areas stimulated These movements of fixation aie of such^com 
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mon occurrence that one hardly stops to consider the complex physio- 
logic and psychologic acts involved 

Hofmann and Bielschowsky investigated the natuie ot the involun- 
tary movements of fusion They found (1) that these movements could 
not be voluntarily staited, accelerated or retaided but were produced only 
by unusual external conditions, (2) that the movements developed 
gradually and that the maximum deviation could be obtained only if the 
external condition continued to exist foi a peiiod of time, (3) that the 
absolute maximum limit obtained m a series of tests could not be 
increased to any great extent by long, continued practice but that this 
limit could be reached in a shortei time after practice, and (4) that 
after removal of the cause of the unusual innervation which produced 
the movements of fusion, the fusion innervation so incited did not dis- 
appeai immediatel)^, and this temporarily prevented the e)'^es fiom return- 
ing to their usual position of lest 

Dr Burian has shown expeiimentally that the fusion movements 
resulting from the stimulation of peripheial area of slight disparity 
initiate movements of the eye which in geneial follow the foregoing 
fundamental laws 


Dr Walter H Fink, Minneapolis Di Burian stated that his 
woik adds to ophthalmic knowledge a new function of the peripheral 
portion of the retina I do not believe that this is correct, because the 
fusion value of this portion of the retina has been recognized for some 
time Lloyd recognized this fusion power and utilized it in his stereo- 
campimeter when he designed charts to stabilize fixation by stimulating 
both foveal and peripheral fusion The value of peripheral fusion has 
also been demonstrated in cases of bilateral macular defects, and its 
power has been employed in maintaining parallelism It has been utilized 
also in stimulating binocular single vision Through the stimulation of 
the peipiheral fusion, bmoculai unity lesults and assists in breaking 
down macular suppression In testing duction power, better stability 
and uniformity of readings are obtained when the target used stimulates 
both the macular and the peripheral portion of the retina 

One must, in considering the relative powei of foveal veisus 
peripheral fusion, keep in mind certain aspects of the physiology of the 
retina Certain factors are known to weaken macular fusion and gwe 
greatei fusion power to the periphery For example, a moving object 
from the side will exert an attraction on the central visual area which is 


impel ative and sets in motion a reflex act It is geneially conceded that 
the macula does not function well when it is moving or when the object 
observed is moving One’s impressions depend on a constant movement 
of fixation Also, foveal fixation is momentary, and if prolonged 
attention is forced, it fatigues easily, with a lowering of the fusion 
power Maculai fusion is weakened in dim light and a central scotoma 
IS present, whereas the perimacular portion of the retina is most sensi 
tive The summation of peiipheral stimuli has a weakening effect on 
foveal fusion The rate of movement is an important factor in peripheral 
fusion, and a large object, if introduced slowly into peripheral vision, 
may remain unnoticed It is therefore evident that the physiology of the 
retina is complex, and under certain conditions the impulse of periphera 
fusion is greater than that of foveal fusion It is, however, difficult o 
conceive that under every day conditions peripheral stimuli which are 
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mtioduced, eliminating motion as much as possible, will exert enough 
influence to disrupt maculai steieoscopic vision 

Dr Herimakn Buriax, Hanovei, N H In answei to Di Fink. 
I should like to make a few general remarks In making the quantitative 
expel imeiits with the squares and the test lines, the cential fusion was 
entirely eliminated I did not use anything other than test lines I have 
shown the mean deviations v ith which these experiments work, and the 
settings I have made myself m then accuiacy, and I think that this 
accuiacy is sufficient pi oof that the elimination of the central fixation 
has not done any harm to the expeiiments 

Postoperative Complication or Cataract Operations Dr Conrad 
Berens and Dr Donald W Bog \rt. New York 

On the basis of a study of the postopei ati\ e complications occuinng 
in 1,004 cataiact extiactions performed at the Nev Yoik Eye and Ear 
Infirmary duiing the last two jeais and a reMew of the incidence, cause, 
prevention and tieatment of these complications, we believe that the 
percentage which result in blindness or impaired vision can be reduced 
Complete preopeiative studies, combined vith careful opeiative technic 
and postoperative treatment, will often pieient serious complications 
aftei the extraction of cataract 

DISCUSSION 

Dr Y'atson W Gailey Jr , Bloomington, 111 A close analysis 
of the postoperative complications desciibed by the authors is interest- 
ing 111 that It shows that the percentage of loss of vitieous is practically 
the same with both intracapsular and extracapsular extraction 

A poor incision in which the ins is involved or one which is made 
too deep, including the sclera, is certainly conducne to hyphemia It 
is not out of line to suspect that too much pressure m making fixation or 
too much pressuie in dislocating the lens could be lesponsible foi 
choroidal or retinal detachment or even an expulsive hemorrhage 
Closure of the wound wnth sutures, preferably corneoscleial, has been 
a great step forward in the prevention of postoperative prolapse 

My personal experience has been that prolapse of the ins occuis 
more frequently in cases in w^hich intracapsular exti action is done than 
in those in which capsulotomy is performed The majority of my pro- 
lapses have occurred on the fourth oi fifth day The laige ones are 
repaired by excision and are covered with a Kuhnt flap The small ones 
respond excellently to the application of trichloroacetic acid after the 
method of the late Harold Giftord It is wuse to w ait, if possible, until 
the eye is wdiite when dealing wnth small prolapses 

I have also found that hyphemia is encountered nioie frequently in 
cases of diabetes and in cases in wdiich the ins is veiy rigid and m wFich 
It is difficult to dilate the pupil It has been my observation that hyphemia 
appears more frequently when a full iridectomy has been performed than 
when either peripheral iridectomy or iridotomy has been done Any 
efforts I have made to control the occuirence of hyphemia have been 
fruitless I am inclined to believe that retrobulbar injections of procaine 
hydrochloride combined wath epinephrine hydrochloride may be respon- 
sible foi the incidence of intraocular bleeding 
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Dr Joseph L McCool, San Francisco Many of the postoperative 
complications which follow cataiact extraction are the lesult of inade- 
quate preparation of the patient from the psychic standpoint and of 
accidents which may occur during the operation 

If the surgeon will take the time and trouble to explain something of 
the procedure to the patient and assure him that nothing he may do at 
the time of operation will mitigate against a successful! result, he will 
be agreeably surprised to find the operative iisk much better than he had 
anticipated To be sure, any one of the baibiturates given in adequate 
doses and long enough before the operation to obtain their maximum 
effect will add much to the success of the opei ation 

For moie than fifteen years I have used a deep orbital injection of 
a solution of procaine hydrochloride and epinephrine hydrochloride in 
every operation in which the eyeball is to be opened I use 1 cc of a 
4 per cent solution of procaine hydrochloride and 1 drop of epinephrine 
h 3 ^drochloride in a dilution of 1 1,000 I have never had any reason 
to regret doing so, and on innumerable occasions have been thankful 
that I used it 

I am willing to admit that this method does cause hypotony, but never 
marked nor enough to mitigate against the success of the extraction 
It will and frequently does cause a slight weakness of the inferior rectus 
muscle but as the eye is controlled by the suture of the supenoi rectus 
muscle, this weakness is of no importance I have never been able 
to convince myself that it was responsible for undue bleeding after opera- 
tion On the othei hand, its advantages aie many and valuable The 
iris is so completely anesthetized that an accidental nicking of this 
membrane in making the incision causes no sensation or reaction on 
the part of the patient It follows, therefore, that the subsequent 
manipulations of this membrane are painless, and whethei one does a 
peripheral or a full iridectomy, it can be accomplished painlessly and 
with deliberation If there is a moderately rigid sphincter and peripheral 
iridectomy is done, unless the ins is completely anesthetized there is some 
discomfort as the emerging lens slowly stretches the sphincter The 
subsequent toilet of the wound is facilitated by the adequate anesthesia 
and can be performed carefully and thoroughly, some of the complica- 
tions incident on this part of the operation thereby being avoided 

Dr E C Ellett, Memphis, Tenn Opinions seem to differ in 
regard to the bad effects of focal infections on the prognosis of an 
intraoculai operation, but personally I am convinced of their importance, 
especially as regards the teeth Other important matters are complete 
anesthesia and akinesia For the past year I have been using retrobulbar 
injections with increasing satisfaction They overcome spasm of the 
rectus muscles better than any other method, but on account of inter- 
ference with downward rotation a stitch undei the superior rectus 
muscle is frequently necessary 

The advantages of a sufficiently large corneal incision and a free 
capsulotomy have been emphasized, and I heartily agree with what was 
said about the advantages of a conjunctival flap and some form of 
suture The latter permits a safe and leisurely toilet of the wound, 
removal of lens matter, clots and bits of capsule and reposition of the 
ins and smoothing out of the conjunctival flaps Sutures will not 
prevent prolapse of the ins, but they will limit its extent and make the 
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excision of a prolapsed ins infinitely safer and easier than it would 
otherwise be I think that the best time to deal with this compilation 
IS as soon as it is discovered Delay only means more trouble Small 
prolapses and ectasia of the wound are well met by the application of 
trichloroacetic acid, as Barkan has described If akinesia makes closure 
of the hds difficult, they should be closed by a stitch or by fixing the 
lashes of the upper lid to the cheek with collodion, as suggested by Ull 
The intracapsular operation is a most valuable contribution to cataract 
extraction, but it is not always advisable or possible 


Vascular Obliteration for Various Types of ICeratitis Its 
Significance Regarding Nutrition of Corneal Epithelium 
Dr Trygve Gundersen, Boston 

This article will be published in full, with discussion, in a latei issue 
of the Archives 


Mixed Tumors of the Lacrimal Gland Dr Theodore E San- 
ders, St Louis 

This article will be published in full, with discussion, in a later issue 
of the Archives 


Vernal Conjunctivitis Dr Harold F AVhalman, Los Angeles 

Vernal conjunctivitis is a chronic hyperplastic condition of the con- 
junctiva manifesting itself in many forms The simplest is the smooth 
form m which the conjunctiva is slightly thickened and pale and the entire 
palpebral surface is involved In some of these cases the bulbar con- 
junctiva adjacent to the fornix appears pale and thickened The 
follicular form possesses all the characteristics of the simple form and, 
in addition, there are numerous small, round, discrete nodules In the 
vegetative form the conjunctiva has the appearance of a greatly thick- 
ened, warty mass 

Bulbar involvement in my experience frequently has accompanied 
involvement of the lid It has been observed that the bulbar conjunctiva 
may have the appearance of a smooth, milky thickening, follicles may 
appear on it, or actual vegetations may be found near the limbus 
From an etiologic standpoint there appears to be good evidence foi 
a constitutional factor as well as for an external one, the former prepar- 
ing fertile soil for the reception of the latter Fifty per cent of all 
patients in my experience gave a personal history of allergy Another 
20 per cent gave an immediate family history of allergy 

The treatment of vernal conjunctivitis has been unsatisfactory as 
far as accomplishing a complete rehabilitation of the tissues to a normal 
state Relief from symptoms can be obtained with a variety of solu- 
tions, and m my experience these tend to be on the acid side Acetic acid, 

I, ^ '=&«‘ve than this is a 

phosphate teffer of Pn 66 instilled several times a day, as suestested bv 
Hosford Trichloroacetic acid painted on the everted and coca?nized hds 
reduces the size of the cobblestones and aids in t “f o“toms 
Solid carbon dioxide has a similar effect Radium is effective but me 
should hesitate to use radium in cases of involvement of the limtas 
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in winch the eyeball cannot be piotected Simple excision of the giant 
forms IS rapid and eftective A useful procedure in the vegetative type is 
the utilization of an elliptic mucous membrane giaft fiom the lip Tests 
for specific alleigms and subsequent desensitization have proved of 
little value 

DISCUSSIOK 

Dr M N Beigelman Los Angeles As Dr Whalman pointed out, 
vernal conjunctivitis is quite prevalent in southern California I have at 
piesent on file lecoids of 120 cases of this disease observed in a total 
of about 15,000 clinical and private patients, which constitutes an average 
of 8 to 1,000 This lathei high incidence may be partly due to the fact 
that for a number of reasons I was interested m the milder forms and 
in the earlier stages of veinal catarrh In this respect a great deal must 
be added to the classic conception of the disease Textbooks, old and 
new, desciibe vernal catarih m the famihai terms of cobblestone granu- 
lations on the tarsal conjunctiva and of gelatinous formations on the 
lids These changes, as a matter of fact, are characteristic of the 
adianced, final stage of vernal conjunctivitis 

Dr Whalman spoke about the allergic aspects of lernal catarrh, and 
paiticularly about the results of desensitization, in a rathei reserved 
tone I fully shaie his attitude Tiue, there are some well known facts, 
the eosinophiha, a positive allergic history, concomitant diseases of the 
upper part of the respiratory tiact and cutaneous lesions, which link 
vernal catairh with so-called allergic diseases Among these allergic 
conditions, veinal catarrh, houever, occupies seemingly a special place, 
first, because of its histologic picture and, secondly, because of its 
1 espouse, or rather lack of i espouse, to desensitization 

I have compaied sections of conjunctiva fiom more than 30 patients 
with veinal catarrh with sections of mucosa taken from the nose and 
the accessorj'^ nasal sinuses of allergic persons The latter specimens 
were obtained through the couitesy of colleagues in the ear, nose and 
throat depaitment of the Los Angeles County General Hospital 

In going over the slides, one cannot help being impressed with the 
fact that one is dealing with two fundamentally different types of tissue 
reaction Whereas the mucosa of the upper part of the respiratory tract 
of allergic persons is almost always edematous, often to a considerable 
extent, one fails to find evidence of edema not only in specimens obtained 
fiom patients with advanced fibrosed vernal catanh but in those obtained 
from patients with the disease in the earliest stages I have sent, over a 
period of yeais, 11 patients with vernal catarrh to competent allergists 
foi treatment I am sorry to leport 11 failures 

Certain analogies between veinal conjunctivitis and established 
allergic disease, as was stated before, cannot be denied They should be 
considered, however, as a starting point for futuie investigation rathei 
than as a closing answer to the complicated problem of vernal catarrh 

Dr Albert N Lemoine, Kansas City, Mo Early in my work on 
allergy'’ I immunized about 15 patients with the pollens to which thej 
were found to be hy’-persensitn e This immunization was done in 
the latter part of the winter before the time for the onset of the atfecks, 
and all of the patients wexe much impioved or completely'’ relieved tor 
the first year, but the second year there nere -varying degiees of recur- 
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1 dices and for the thnd }eai most of the patients iieie found to be 
piactically not benefited at all This is quite in line with other artificial 
immunization, that is it is only temporal y in a majoiity of the cases 
I ^^as impiessed with. Di Whalraan’s advice to use a butter solution 
slightl} on the acid side This has a scientific basis and should be 
beneficial For the same leason I have used an ointment containing 
10 pel cent citiic acid once oi twice dad}’ When it is to be instilled 
once daily, it is piefeiable to use it at bedtime When it is used twice 
daily, the second instillation should be given m the morning I have 
found that it gieatly benefits most of the patients, in fact, I have 
found that it lelieves the itching and sticky, lubbeiy dischaige and 
1 educes the size of the vegetation moie than aity other foim of tieat- 
ment I have used In my opinion, alkaline buftei solutions as sug- 
gested by some authois aie contiaindicated In the past I have used an 
alkaline buffet solution uith no noticeable lesults 


Treatment of Cancer or the Eyelids Dr George S Sharp 
Pasadena, Calif 

The treatment of cancer of the eyelids is pimiarily one of iiiadia- 
tion The lethal or cancel ocidal dosage is calculated accoi cling to the 
histologic type and dimensions of the gi owth The ii i adiation is dehvei ed 
by an external source, such as a ladium plaque, oi by interstitial means, 
such as ladium needles oi radon seeds Frequently the combination of 
external and inteistitial iiiadiation may be adapted for the best perma- 
nent result Forty-eight patients with cancer of the eyelids were 
tieated fiom 1932 to 1937 inclusive and biopsy gave positive evidence 
of cancer m all instances The follow-up study has included 92 per 
cent of the patients Many ha\e not yet lived five yeais after tieatment, 
but all have Ined moie than one yeai, and theie has been no evidence of 
lecuiience oi complicating defoimity in the group 


DISCUSSION 

Dr Everett L Goar, Houston, Texas Foi man} }eais it has 
been my custom to lefei all patients in whom I suspected a malignant 
lesion of the e}elids to a dermatologist foi treatment I do not believe 
Chat treating these lesions surgically serves the best interest of the 
patient It is true that these giovths can be lemoved safely and surely 
by wide excision, by cauteiy oi by fulguiation, but the loss of tissue 
and subsequent scaning is undesnable Many a patient has been sub- 
jected to a plastic opeiatiou on the eyelid that uould not have needed it 
if the neoplasm had been tieated by radium 

Having lefeiied these patients for tieatment, it was necessary for 
me to turn to the consultant, Di C M Griswold, foi information, 
and he has furnished me with statistics of patients tieated by him during 
a ten year period His lecoids show 208 patients with cancer of the 
eyelids, 136 of whom weie males and 72 of whom w'^eie females As to 
location, 100 of the giowths w^eie at the innei canthus, 24 w^ere at the 
outer canthus, 68 weie m or neai the central area of the longer lid and 
16 were m or near the central aiea of the upper hd Five of the 
patients were undei 30 lears of age, but the vast majority w'-ere 50 oi 
mer While biopsies were not done foi eieiy patient, Dr Griswold 



880 


ARCHIVES OF OPHTHALMOLOGY 


estimates that about 5 per cent of the giowths were of the squamous 
cell type, while 95 per cent were of the basal cell or basal squamous 
cell type 

All the patients were treated by topical applications of radium, with 
an average per patient of 550 milligram hours There were 8 failuies m 
the series Most of the remamdei of the patients have been followed 
for a varying period of from one to ten years, and their lesions are 
satisfactorily healed Cicatricial ectropion has not occurred as a com- 
plication from the treatment, but in 5 patients in whom the lesion had 
perforated the lid and the conjunctiva was involved, symblepharon 
developed No irradiation cataract has been noted in the series All 
patients had a permanent loss of lashes on the affected hd 

Dr ' Griswold has used the same technic tin oughout the series A 
2 mm lead mold, which is wrapped in pure gum rubbei to prevent 
secondary irradiation, is placed between the radium and the cornea The 
radium plaque, encased in a 0 5 mm platinum shield, is applied directly 
to the lesion Three or four applications aie made within a week In 
the majority of cases in the eaily stages this has caused the lesion to dis- 
appear within six 01 seven weeks, leaving a thin, pliable scar that is 
scarcely visible 

Dr Dohrmann K Pischel, San Fiancisco Many ophthalmolo- 
gists have felt that when possible surgical excision of small epitheliomas 
was the simplest and quickest method for dealing with such tumors 
If the growth is small, this method appears to me to be correct If the 
surgical procedure is piopeily planned and executed, no deformity will 
result, and it is true that convalescence is short and comfortable How- 
ever, the small lesions that are amenable to surgical treatment aie also 
most amenable to irradiation, and I personally feel that irradiation is 
the method of choice for such radiosensitive tumors, as Dr Shaip has 
described 

Unfortunately, these cancers are most often seen when in a late 
stage, and here surgical treatment is impossible It is therefore interest- 
ing to see the excellent results which can be achieved by radiation 
therapy It must, of course, be emphasized that such excellent results 
are not to be obtained by careless woik 

An Operaiive Procedure for Glaucoma of Shallow Chamber 
Type Multiple Excisions of the Root of the Iris and 
Deepening of the Anterior Chamber Dr Otto Barkan, 
San Francisco 

This article will appear in full in a later issue of the Archives 

Sulfanilamide Treatment of Trachoma Preliminary Report 
Dr Fred Loe, Rosebud, S D 

In August 1937, 2 patients at the Rosebud Indian Hospital who had 
had trachoma, one for eighteen months and the other for two years, 
were selected for treatment with sulfanilamide Both patients had been 
treated with grattage followed by the administration of silver nitrate 
intermittently during the period of their infection, with no noticeable 
improvement On the basis of their body weight they were given /3 



SOCIETY TRANSACTIONS 


881 


erain (0 02 Gm ) of sulfanilamide, with an equal amount of sodium 
bicarbonate, per pound of body weight daily for ten days Then the 
dose was decreased to gram (0 016 Gm ) of sulfanilamide a pound 
daily for fourteen days No other medication was allowed during this 
period Within five days after treatment was begun changes m the 
conjunctiva were observed, the redness gradually disappeared, the 
granules and papules decreased in size and the blood vessels became 
increasingly visible With a maintenance dose of yi gram of sulfanil- 
amide a pound daily, the two patients were apparently cured of trachoma 


within one month 

After the aforementioned dose of sulfanilamide was used m the 
treatment of 140 patients with trachoma, the following conclusions weie 
made as to improvement 

Improvement of subjective symptoms consisted of cessation of 
lacnmation within twenty-four hours, loss of photophobia within twenty- 
four hours and improvement of vision within seventy-two hours m cases 
of pannus Improvement of objective symptoms included paling of the 
conjunctiva and paling of the trachomatous patches and flattening of 
the granules and follicles In the cases in which there had been no 
scarring from instrumentation, the conjunctiva apparently resumed its 
normal velvety texture at the end of two months The blood vessels of 
the conjunctiva became more visible on the fifth or sixth day of treat- 
ment, and daily thereafter they became moie normal In 30 cases of 
pannus in which treatment was given in the hospital it was noted that 
the opacity began clearing between the eighth and the fifteenth day, 
depending on the density of the pannus, with great improvement of 
vision The granules on the lower lids weie found to be the last objective 
symptom to disappear 


DISCUSSION 


Dr Harry S Gradle, Chicago Stimulated by the oiiginal report 
of Dr Loe to the Department of the Interior on the effects of sulf- 
anilamide on trachoma among the Indians, I started treating a series 
of patients with the drug Twenty-five persons were selected from the 
patients in the Trachoma Clinics of Southern Illinois, where all arc 
outpatients, and 16 from those of the Illinois Eye and Ear Infirmaiy, 
all of whom remained in the hospital The types of trachoma were 
distributed as follows 


stage 

I 

Ila 

Ilb 

Ilia 

Illb 

IV 


Trachoma Clinics Infirmary Total 

1 0 1 

8 1 £> 

8 2 8 

0 7 13 

4 1 R 


0 5 


Of this group of patients, 5 were forced to discontinue the drui? 
within a few days because of systemic symptoms that ranged from 

actual cyanosis, necessitating digitalis 
The patients at the Illinois Eye and Ear Infirmary were followed by 
laboratory study daily, with the following findings (a) Bacterioloei- 
cally. organisms were found in only a few cases (&) The hemoglobm 
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showed a fairly unifoim deciease of from 10 to 15 per cent (c) The 
led cell count showed no change except for a moderate decrease in iso- 
lated cases (d) The white cell count showed a faiily uniform deciease 
of from 1,000 to 3,000 cells 

Summarizing the impiessions gained fiom thiee weeks’ obseivation 
of these patients, who did not leceive any local treatment except a 
cleansing wash with physiologic solution of sodium chloride, the fol- 
lowing seemed to be the salient features 

1 Those with trachoma of stages II and III responded fairly uni- 
foimly in a most surprising fashion in that the velvety patches and 
hypertrophy disappeaied lapidl)'- The thickened and hypeiemic con- 
junctiva became thmnei and pale, the individual vessels became visible, 
and the secretion disappeared m the majoiity of instances The results 
of three weeks of treatment with sulfanilamide approximated those 
with fiom three to six months of local treatment, although there was 
no seal foimation 

2 Regardless of the stage of tiachoma, photophobia and lacnmation 
disappeared rapidly This subjective impiovement was most striking 
and, to the patients, most gratifying 

3 Pei sons with trachoma of stages Ilb, Ilia and Illb showed maiked 
improvement m vision when the vision was decreased due to pannus 
In cases in which the trachoma was of longei duration and of the 
malignant type or in which there were coineal scars due to old ulcers 
the amount of visual improvement was negligible In some instances the 
visual results were almost miraculous 

4 Persons with trachoma of stage IV and of stage Illb in the malig- 
nant foim showed practically no improvement 

So, taken by and laige, it would appear that in the use of sulf- 
anilamide one has a new means of combating trachoma in the acuter 
stages The drug is not without dangei and should be taken only when 
medical obseivation is possible every twenty-four to forty-eight hours 
Apparently children and persons of the oldei, plethoric type do not 
tolerate it as well as others How efficacious it is in stage I, I have 
no means of knowing, nor is it known yet how lasting are the improve- 
ments noted In a year fiom now Dr Hirschf elder. Dr Ackeiman and 
I will report on these same patients, ivho will have no local treatment 
111 the meantime, unless an exacerbation should occur 

At this point it seems most appropriate to give all ciedit and priority 
to Di Loe, who conceived the idea, and to the Indian Medical Service, 
which made it possible for him to tiy it out on a large scale 
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SOCIETY NEWS 

Treacher Collms Prize — ^Uiider the title Tieacher Collins Piize the 
council of the Ophthalmological Society of the United Kingdom has 
instituted a piize of £100 to be awarded tnennially for the best essay 
submitted on a subject selected by the council 

The prize is open to qualified medical practitionei s of any 
nationality, but the essay must be wiitten in the English language 
The subject foi the fiist awaid of the piize is “Cerebrospinal Disease 
and Its Relation to the Optic Neive ” 

The closing date foi sending in essaj^s for the first awaid is Dec 
31, 1938 They should be submitted to the honorary secretary, 
Ophthalmological Society of the United Kingdom, 5, Racquet Court 
Fleet Street, EC 4, fiom whom also aity further paiticulars can be 
obtained No name should be on any essay, but a distinguishing 
pseudonjm or quotation, which should also be on a sealed envelop 
containing the candidate’s name and addiess This enrelop should 
accompany the essaj’- 


Societe d’ophthalmologie de Paris — ^The annual meeting of the 
Societe d’ophthalmologie de Pans will be held on Nov 20, 1938 
The following addresses have been announced 

Dr Lhermitte will speak on the pathology and pathogenesis of 
softening of the brain 

Dr Magitot will speak on the society, fidm its foundation to the 
piesent day 

The piincipal report will be delivered by Dr Dubois-Poulsen, on 
so-called hypertensive retinitis 


Formation of the American Orthoptic Coimcil — On Oct 11, 1938, 
a group of ophthalmologists met in Washington, D C , and organized 
the Ameiican Oithoptic Council 

Thiee membeis had been appointed foi this purpose by each of 
the three national ophthalmologic societies as follows for the American 
Ophthalmological Society, Di John Dunnington, Di Alfied Cowan 
and Di Edwin Dunphy, for the Section on Ophthalmology of the 
American Medical Association, Di Dei rick Yail, Dr Everett Goal 
and Dr Haiold Giffoid, foi the Ameiican Academy of Ophthalmology 
and Otolaijngology Di LeGiand Haid) Di Gradj Clay and Dr 
Arery Piangen 

The follo\Miig officeis weie elected president. Dr LeGrand Haidy, 
vice jnesident Dr Deiiick Vail, and secietary-tieasuiei Di Edwin 
Dunphy 


It was loted that this council be known as the American Oithoptic 
Council and that its function shall be the legulation of the pimciples 
and piactice of oithoptic training The following resolutions were 
adopted 1 Orthoptics has a definite place in ophthalmolog} 2 
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Ophthalmologists should know more about this subject 3 Ophthal- 
mologists m general are unable to_ carry out this work themselves, and 
therefore technicians are needed *4 The national societies through the 
American Orthoptic Council should take over the training of technicians, 
and a central station should be established for training of such tech- 
nicians 

By-laws were adopted which provide that the council shall be com- 
posed of nine executive members, three from each national society, 
and three associate members, who shall be orthoptic technicians or 
instructors, to be selected by the nine executive members It was 
also provided that examination shall be held at least once a year and 
that a certificate of proficiency shall be awarded to those candidates 
who have satisfied the board of examiners A set of rules governing 
the training and practice of orthoptic technicians and a code of ethics 
governing deportment of such technicians were also adopted 

A syllabus for student orthoptic technicians will be issued shoitlv 



Obituaries 


JOHN MARTIN WHEELER, MD 
1879-1938 

John Martin Wheeler, son of Henry Orson Wheelei and Elizabeth 
Lavina (Martin) Wheelei, was born on Nov 10, 1879, at Burlington, 
Vt He was a descendant of Thomas Wheeler, of Cranefield, 'Bedford- 
shire, England, who came to America with his wife, Anne Halsey, and 
settled at Concord, Mass His father, a lawyer, was superintendent of 
schools at Burlington for thirty-three years His early education was 
obtained at the public schools in Burlington, after which he entered 
the University of Vermont, receiving the degrees of Bachelor of Aits 
in 1902, Doctor of Medicine in 1905 and Master of Science in 1906 
He served his alma mater as instructor in anatomy in 1906 and 1907, 
during which time his first scientific contributions were published, on 
"The Viability of Typhosus Bacillus Under Various Conditions ” 
Becoming interested in ophthalmology, he secured an internship at 
the New York Eye and Ear Infirmar}’’, from which he graduated m 
1908 He began the practice of his specialty in New York in 1909, in 
association with Dr D W Hunter, a connection he maintained until 
Dr Hunter’s retirement in 1917 He was actively identified with the 
New York Eye and Ear Infirmary for many years He served that 
institution with true devotion in all capacities He was first an assistant 
surgeon and then senior assistant surgeon m the clinic of Dr John E 
Weeks until 1919, when he was appointed an attending surgeon He 
was a member of its board of directors and a consulting surgeon at the 
time of his death In addition to this active connection, he was asso- 
ciated with the Belle\me Hospital and the Fifth Avenue Hospital for 
many years He was visiting surgeon m charge of the ophthalmic 
service at the Bellevue Hospital from 1925 until 1928, when he resigned 
to accept the directorship of the ophthalmic service of the Presbyterian 
Hospital At the time of his death he was director of the Institute 
of Ophthalmolog}% Presbyterian Hospital, and consultant ophthalmol- 
ogist to the following hospitals The Bellevue Hospital, the New York 
Eye and Ear Infirmary, the Fifth Avenue Hospital, the New York Post- 
Graduate Medical School and Hospital, the Neurological Institute of 
New York, the Sloane Hospital for Women, the Babies Hospital, the 
Psychiatric Institute, St Luke’s Hospital, of Newburgh, N Y , and the 
Hackensack (N J ) Hospital 
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The knowledge he gained fioni this wide clinical exi^enence enabled 
him to speak authoi itativel}^ on all phases of ophthalmology His 
inquisitive mind spin red him on to learn eveiything possible from eveiy 
case He was a keen diagnostician, whose sound judgment and practical 
suggestions made him a most helpful consultant 

As an undergiaduate teachei he was an instructor in ophthalmology 
at Cornell University Medical College from 1911 to 1915 and professoi 



JOHN IMARTIN WHEELER MD 
1879-1938 


of ophthalmology at New Yoik University fiom 1921 to 1928, at wlu''’^ 
time he lesigned to accept a similar professorship at Columbia 
veisit} While he \Aas gieatly interested m seeing that his mb>. 
students acquiied a sound practical knowledge of ophthalmology, his 
leal interest lay in postgiaduate instiuction After many j^ears o 
postgiaduate teaching at the New Yoik Eye and Ear Infirmary, wheie 
his couises on surgeiy attracted students fiom far afield, the idea o^ 
Ills life was lealized in the opening of the Institute of Ophthalmo ogj 
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111 1932, Mith him as its cluectoi Although the acceptance o£ this Jieiv 
position necessitated the giving up of a laigc pm ate piactice at gicat 
peisoiial sacrifice, he gladly did it because of his lo\c foi postgraduate 
teacliing He then began to devote the gicatci pait of his tune to the 
tiaimng of his lesidcnts and stall His tiieless eneigy, his iMse and 
sympathetic counsel and his genuine smceiity made him an ideal leadei 
His quiet unassuming mannei cndeaied him to all His lounds and 
seminal s neie occasions ne\ci to be foi gotten by his associate^ 

He enteied the medical coips of the aimy dm mg the Woild Wai 
as a captain, with an assignment to the an medical senicc Aftei a 
compaiatively shoit time he was transfeiied to boit McHenn, Ivid , 
where he was placed m chaige of the ophthalmic set vice This was 
an active hospital post filled with disabled \etcians who icqiiiied all 
sorts of reconstructn e surgical tieatment Hcie was his long-lookcd- 
foi opportunity to learn all he could about plastic suigeiy , so with gieat 
enthusiasm he began this new woik His thoiough knowledge of 
anatomy and sound suigical judgment combined wnth his ingenuity and 
diligent w'ork soon w'on foi him a national leputation as a plastic sui- 
geon He loved the intricacies of a difficult plastic problem and derived 
great satisfaction fiom its successful completion He lepoiled this 
army experience befoie many medical meetings and with gicat modesty 
received the acclaim of the ophthalmologic world 

He w'as not a piolific w'litei, contributing only about 50 ai tides to 
the ophthalmic literature, but whatevei he Aviote w'as w'ell done He 
had no use foi mere wmrds, so his ai tides wcie ahvays biief and to 
the point, at the same time being clear and explicit His writings weie 
largely on surgical procedures In 1915 he wrote the chaptei on “Eye 
Suigery” m Johnson's “Operative Theiapeusis ’’ His thesis foi the 
Ameiican Ophthalmological Society, in 1916, w'as entitled “A Study of 
Hemonhage into the Antenoi Chambei Subsequent to Opeiations foi 
Hard Cataract’' He has written a numbei of well knowm ai tides on 
plastic surgery ^ 

In addition to these plastic proceduies, he lepoited on an opening 
foi secondary cataiact by a single stiaight incision and iiidotomy by 


1 Wheeler, J M Free Dermic Grafts for the Correction of Cicatricial 
^ fopion, Am J Ophth 3 251-255, 1920, War Injuries of the Eyehds Plastic 
,aions For a Few Types, Arch Ophth 49 35-42, 1920, Restoration of the 
*>.argm and Neighboring Portion of the Eyelid by a Free Graft from the Lower 
part of the Eyebrow and the Skin Directly Below It Report of an Illustratne 
Case, JAMA 75 1055-1057 (Oct 16) 1920, Restoration of the Obliterated Ere 
Socket Am J Ophth 4 481-488 1921, Correction of Cicatricial Ectropion bv 
Use of True Skin of the Upper Lid, J A M A 77 1628-1631 (Nov 19) 192l' 
m W? Epidermic Graft in Plastic Eye Surgery, Internat Chn 32 359- 
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the same method, at which time he described a useful discission knife 
which bears his name He then became interested in exophthalmos and 
published several excellent articles on ihis subject As his presidential 
addiess before the Ameiican Academy of Ophthalmology and Otolaryn- 
gology in 1934, he outlined the duties of the ophthalmologist toward 
the blind in a sane article entitled “Blind People ” In the same year 
he reported before the American Ophthalmological Society an ingenious 
method of advancement of the superior oblique and inferior oblique 
ocular muscles His later w'Titings weie on new operative procedures 
toi the correction of spastic entropion and ptosis, and liis last article 
was entitled “The Use of the Oibicularis Palpebral um Muscle in Sur- 
gery of the Eyelids ” 

He was actively connected with many medical societies, being a 
member of the Ameiican Medical Association, the American College 
of Surgeons, the American Ophthalmological Society, the American 
Academj'’ of Ophthalmology and Otolaryngology (past president), the 
Society of Plastic and Reconsti uctive Surgeiy (past president), the 
Medical Societj'' of the County of New York, the Medical Society of 
the State of New York, the New Yoik Academy of Medicine and the 
New'' York Ophthalmological Society Although a regular attendant 
at the meetings of most of these organizations, he often had little to 
sa) , foi with characteristic shyness he used to remark “I came to learn, 
not to talk ” For many years he was a member of the editorial staff 
of the Amencan Journal of Ophthalmology He was also one of the 
tounders of the newly created American Board of Plastic Surgery 

He was twice the lecipient of an honoraiy degree of Doctor of 
Science, the first degiee being conferred on him by the University 
of Vermont m 1928, while Middlebury College paid him a similar tribute 
m 1933 In 1931 he was decorated Commandei of the Order of the 
Ciow'n of Siam in lecognition of the services he had rendered its rulei 
In 1936 he received the Leslie Dana Medal for “his outstanding achieve- 
ments in the prevention of blindness and the conservation of vision 
He served seven years as a member of the directorate of the National 
Society foi the Prevention of Blindness 

In 1912 he married Julia Warren Smith, of Builington, Vt, w'ho 
survives him along with then four children, Martha, Charles, Edwaid 
and Ann Di Wheeler was a devoted husband and father, spending 
most of his spaie time with his family He shunned society and loved 
the peace and quiet of home life His family and his work w'ere his 
gieat interests, and he found little time for golf, art and music^ his 
hobbies 

As a man, he w'as quiet and unassuming, carrying his great honois 
with extreme modesty In his woik, he was painstaking and thoroug 
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His perse\eicince and detei mination weic ne\ei bcttei shown than aftei 
the loss ot his left eje fioin a saiconm of the choioid in 1935 . he con- 
tinued to opeiate wnth his usual^skill and dexterity lo him this catas- 
trophe was a challenge, wdnch he hiavely accepted and conqueicd This 
incident best bespeaks the chaiacter of John Mai tin Wheelei, who died 
at his suminei home in Uiideihill Centei, Vt , on Aug 22, 1938 In 
his death ophthalmology has lost one of its tiuly great men, foi he was 
not onh a highly successful piactitionei and dextrous stngeon hut a true 
fiiend, an inspiimg leadei, a gieat teachei and a sympathetic and wmsc 


counselor 


Joiix H Duxxixgiok iSl D 


In the spiing of 1907, Di John \\'hcclci, then a teachei in the 
depaitment of anatonw of the Medical School of the Universit} of 
\Timont, came to the New York Eje and Ear In{irmar>, wnth an 
introduction from the executive siugeon, the late Dr Richaid Deib}, 
and it w^as my dut} as lesident m ophthalmology to entertain him 
Fiom that time an intimate friendship w'as foimed Di Wheeler 
became a memhei of the house stafl m 1908, as an intein he w'as con- 
spicuous for his diligence, and even then his dexterity as an opeiatoi 
attracted attention 

As most men aie laigely guided h} their pieceptois I have ahva}s 
felt that the meticulous caie in plastic operations shown by the late 
Di Dwnglit Huntei and the exquisite operative skill of Dr John E 
M’eeks both of whom were then surgeons at the Eye and Eai Infirmary, 
must ha\e had a piofound influence on Dr Wheeler, foi it w’as in 
ophthalmic suigeiy that he paiticularh excelled 

In addition to the professional attainments of Di Wheelei, wdiich 
aie so w^ell knowm to the wmrld of ophthalmology the personal side 
of this man w^as impiessive He endeaied himself, both to doctoi and 
to patient, by his calm, quiet and unohstrusive mannei He shunned 
publicit\ and disliked the notoriety of the press wdnch so often comes 
to men of piominence His mteiest m the young doctor w^as nevei 
failing, and some day these men wnll pioudly say that their success 
w^as due to his mateiial assistance and guidance 

As head of the Institute of Ophthalmology of Columbia Univeisit), 
It W'as not only his demand that his associates should he capable and 
that the institution should function as an efficient place of learning hut 
also his gieat ambition that theie should evei be a spiiit of sympathy, 
kindliness and fiiendliness And such was the life and character of its 

chief He w'as a piactical Christian, charitable and constantlv doino 
good ^ ^ 
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After his tragic opeiation thiee years ago, his detei miiiation and 
will to adjust himself quickly were a marvelous display of couiage, and 
to his intimates there seemed, as one expressed it, “the rebiith of a man ” 
The passing of John Mai tin Wheeler ended the beautiful life of 
“A Great Physician ” 

While It IS a gigantic undertaking, it is hoped that the staft ot the 
Institute of Ophthalmology will complete the textbook on ophthalmic 
stirgeiy which he had begun, as a contribution to his memorj 

F Phinizy Calhoux M D 


Di Wheeler’s birthplace, Burlington, Vt , is one of the most beauti- 
ful of small cities and the site of the state univeisit)' His father was 
much like him, a modest, unassuming man who came home from the 
Civil Wai to raise and educate a family on the limited income of a 
country lawyer This he supplemented for over thirty years by the 
nominal salaries of superintendent of public schools and treasurei of 
the university 

Dr Wheeler was educated in these schools and afteiward received 
both his academic and his medical degrees at the university By all 
piesent standards it was a veiy inadequate education, though there was 
nothing better to be had at the time The university was a small one, 
with little endowment and less material equipment, but it had on its 
faculty a few men who were leally great personalities and inspiring 
teacheis It offered the additional advantage of being almost unbeliev- 
abty inexpensive 

His boyhood environment was one of the gieat factois in Di 
Wheeler’s life Here he acquired his salty humoi and his eagerly 
collected fund of Vermont stones Here he returned to marry his 
boyhood playmate, who became not only his devoted wife and the mothei 
of his children but the confidant who shared all his hopes and plans 
Here he returned year after yeai foi rest and relaxation Heie he 
built the beautiful log camp in the mountains in which during many 
summeis he kept open house foi his friends, and heie he leturned, 
unknowingly, to die 

Dr Wheeler had the tempei ament of the gieat suigeon, the willing- 
ness to assume responsibility, the ability to rise to emergencies and, 
when he had done his best, the ability to banish woiiy 

As the older men letired, his reputation grew, not because he was 
pushful or aggressive but because of his universally conceded ability 

He loved teaching and the training of assistants and students, and 
his operative clinics were always ciowded He was a firm disciplinarian. 
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but loi the men who did things just as he wanted them done he spaicd 
neithei time noi tiouble m the tiaining, while his mteiest and assistance 
follo^^ed them long aftei they had become established in othei fields 
He had the unique ability o£ inspinng suboidmates and building 
up an espiit de coips among them, of assigning to each the tasks appio- 
piiate to his ability, of encouiaging them to do oiigmal woik, often 
woik he had hoped some time to do himself He naturally could select 
his suboidmates fiom the whole countij, foi to ha\e been tiained by 
Di ^Vhcelel ^^as almost a guaiantce of success m any community 

No man e^el moic enjoyed the aiteclion of his associates and his 
suboidmates No man eAei mspned less jealousy and ill will 

He Mas, of couise, a gieat suigeon, foi he not only did supeilatively 
the opeiations that his pi edecessoi s had deMsed but originated many new 
opeiations oi made impiovements on the old In the Woild VVai he 
M'as assigned the caie of the mass of unfoitiinates who retuined to this 
countiv crippled oi dishguied by wounds and hasty opeiations He 
de\ eloped out of this supposedly hopeless task a maivelous technic of 
plastic suigen, wdiich seems hkeh to put him among the ophthalmologic 
immoitals 

As he giew^ oldei and his leputation inci eased, moie and moic of 
the despeiate cases wTie icfeiied to him foi a final judgment, wdien 
the chances of failuie even at his hands w'eie often fai gieatei than the 
chances of success 

He w'as an ideal consultant, ahvajs heljiful and undei standing and 
willing to assume lesponsibihty He often w'ent fai beyond the baie 
lequiiements of medical ethics in his eftoits to avoid ciiticism oi to 
save the face of a colleague Tiis thoughtfulness and kindness foi his 
patients wdiethei iich oi pooi w^eic proveibial 

He was foi many years an active suppoitei of the National Society 
foi the Prevention of Blindness, and in 1931 became one of the oigani- 
zation’s diiectois and one of the most useful membeis of its boaid 
In 1936 he was awaided the Leslie Dana Medal, bestowed each yeai 
on some layman oi physician for conspicuous seivice in the pievention 
of blindness, his medal being fittingly insciibed, “Skilled surgeon, gieat 
teachei, understanding and sympathetic physician and friend” 

Notwithstanding the catastiophe which befell him a few yeais ago, 
with steadfast courage he convinced himself and his associates that he 
could still operate up to his own high standaids and kept up his woik, 
both executive and suigical, to the very end His last yeais weie in 
mam respects his gieatest ones 

Ellice M Alger, M D 
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An Introduction to the Mathematics of Ophthalmic Optics By Paul 
Boeder, Ph D Price, $2 50 Pp 244, including index Rutland, 
Vt Tuttle Company, Inc , 1937 


This little book is so easy to read that it must have been quite diffi- 
cult to write 

Its greatest asset is the extieme simplicity and lucidity with which 
the subject mattei is presented Even the readei who has forgotten all 
of his high school mathematics may nevertheless rely on Boeder to 
carry him through to an elementary undei standing of the theory of 
Gauss 

The intioduction consists of a brief discussion of measurement and 
numbers This is followed m part I by a brief review of the arithmetic 
of fractions and a discussion of negative numbers 

Part II deals wnth elementary algebra The dioptei is defined 
Expressions f oi the dioptric pow er of a surface and that of a thick lens 
are introduced The authoi’s discussion of the information to be derned 
from manipulation of the foimula 


De = 


Dj 


1— dD, ^2 

is particularly effective in demonstrating the power of the mathematical 
attack 

The derivation of the foimulas for the conjugate distances and 
magnification of a two surface system is clear and explicit The formulas 
are developed with the vertices, focal points and principal points as 
reference points The optical system formed by the combination of a 
1 educed eye and a correcting lens is discussed 

Part III treats of geometrj and trigonometry Among othei topics 
discussed are the geometric method of image construction, the lens gage, 
the entrance and exit pupils of the eye, Snell’s law^s and leflection by 
plane and spherical mirrors 

There is a compact index to formulas in addition to the usual index 
The illustrations are numeious, simple and effective Almost all the 
examples and applications deal specifically with ophthalmic optics 
Answers to the examples are supplied 

The book is admirably suited to the needs of the unaided reader 
An adverse criticism which might be made is that after the discussion 
of the algebraic method in part II, the geometry and trigonometr)- of 
part III, although adequately treated, seem somewhat of a regression 
When the author has gone so far, one wishes that he would go further 
A development of the matrix evaluation of the Gauss coefficients foi 
a three surface system might be substituted for part III This would 
considerably enlarge the scope of the book, permitting, for example, 
the introduction of the schematic eye and a discussion of telescopic 
spectacles Boeder’s unusual expository ability should make even these 
relatively difficult subjects clear and thus bring the book to a fitting 


climax 


Elek Ludvigh 
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Neuro-Oplithalmology. By R Lindsay Rea, Lond^on Price, $9 
Pp 568, with ilkistiations St Louis C V Mosby Compaii) 
1938 


This book IS dedicated to the inemoiy of the late ^ Prof Johnson 
Symington, who occupied the chair of anatomy m Queen’s Univeisity at 

Belfast, Ireland , i ^ i 

It IS intended foi ophthalmologists woikmg m neuiologic hospitals 

and for students m neuiology and to facilitate the coopeiation of the 
ophthalmologist and the iieuiologist in the study of then connecting 
subjects 

After a shoit mtioduction on the functional examination of the eye 
lequned in the study of diseases of the neivous system, the analom\ 
and disturbances of the pupil and the muscles and neives of the 030 
are caiefull}^ desciibed, then follow desciiptions of lesions of the optic 
neive, such as papilledema, atioph}' of the optic neive, lesions of 
visual tracts, with the localizing signs as brought out by the study of the 
visual fields, and lesions of the macula The localizing value of ociilai 
symptoms in diseases of the brain foims an impoitant chaptei Congeni- 
tal and degenerative abnoimalities, subaiachnoid hemorrhage, tumors of 
the optic nerve, the legion of the optic chiasm and pituitaiy body, oculai 
manifestations in diseases of the neivous system, diseases of the vegeta- 
tive nervous system, oculai manifestations of head injuries, poisons 
which affect vision, headache and amauiosis aie the subjects tieated 
111 the remaining chaptei s 

This shows that the author has assembled a vast amount of infoima- 
tion which is clearly and logically presented and well illustiated Theie 
are a few points on which some diffeience of opinion is peimissible, 
but none of them are of sufficient impoitance to need comment Di 
Rea is to be commended for the admiiable manner m which he has 
presented a difficult subject There has been a definite need for such a 
presentation, as there has been no lecent book on the neurology of the 
eye in English The many advances which have taken place in neurologi 
have been fully noted, and Rea’s “Neuro-Ophthalmology” is up-to-date 
and will be a welcome addition to the libiai)'’ of every ophthalmologist 


Arnold Knapp 


Eingriffe am Auge. By Prof L von Blaskovics and Piof A Kieikei 
Price, 20 25 marks Pp 454, with 648 illustrations Stuttgait 
Ferdinand Enke, 1938 


It IS fortunate that a German translation of Blaskovics’ textbook is 
now available The original work was published in Hungaiian about 
one year ago and was reviewed in the Maich 1937 issue of the Archives 
page 567 The German edition has been written by Prof A ICreikei a 
former assistant of Professor Blaskovics and now Ins successor as 
director of the University Eye Clinic m Debrecen, Hungary Some 
additions have been made, and the important subject of the operative 
^eatment of detachment of the letina has been enlarged and rewritten 
Blaskovics outstanding contribution to ophthalmology has been the 
surgical correction of lesions and deformities of the evelidr It 1 ^ 
natural, therefore, that the chapter on the eyelids takes up about one half 
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of the volume and contains a description of many of the operations 
\\hich have made the authoi famous Blaskovics has been a pioneer in 
developing new methods in this field and fiom the fiist established 
himself as a master m plastic surgeiy 

The study of these operative proceduies will be of the gieatest 
Intel est and value to every ophthalmologist who does surgical work 
An outstanding featuie of the book is the excellent illustiations, and 
then value, particularly in desciibing the different steps in an operation, 
cannot be exaggerated The book making, both for clarity of text and 
illustrations, deseives praise, and the puce is most reasonable 

Arnold Knapp 

Fundus oculi Diagnostica oftalmoscopica By Prof Q Di Mar/io, 
Bologna L Salomone, Rome 1937 

The guiding piinciple of this atlas, dedicated to Benito Mussolini, 
IS to demonstrate the usefulness of the ophthalmoscope in geneial 
diagnosis It contains 100 large plates with 212 drawings which have 
been reproduced from original oil paintings by the modern method 
of offset calcohthography The pictures are reproduced in the upright 
image as seen by the ophthalmoscope of Gullstrand The courses of 
many of the conditions are pieseuted, so that a comprehensive picture 
is given A brief description of the fundus lesion and a brief history, 
including the lesults of roentgen examination and examination of 
the visual fields, which explain the relation to general disease, 
accompaii}'- each drawing 

The subject matter is ai ranged in the following order normal 
eyegrounds, congenital anomalies and diseases of the optic nerve, of 
the retina and of the choroid Among the illustrations, those which 
are outstanding and unusual are those depicting tumor at the head 
of the optic nerve, serous meningitis, cystic opticochiasmic arach- 
noiditis, hemorrhagic retinitis in chronic myeloid leukemia, tubei- 
culous retinal peiiphlebitis, preietmal cysticercus, many examples of 
detachments with holes befoie and after operation and traumatic pen- 
papillary rupture of the hyaloid membiane 

The authoi is to be complimented on the publication of a most 
mstiuctn'^e atlas The i epi oductions m colors aie lifelike and excellent 
reflecting great ciedit on the aitist and on the publishers 

Arnold Knapp 

Les medications de choc en ophthalmologic By L Hambresm Pp 
252, with 11 illustrations Pans Masson & Cie, 1937 

This volume is the tenth annual monograph of the French Ophthal- 
niological Society 

By the expression choc tliei apeutiqtie, the French mean any induced 
upset m physiologic equilibrium which begins and ends abruptly, leaving 
behind it no lasting anatomic lesion English-speaking ophthalmolo- 
gists are pi one to speak of the agent used — ^protein therapy, hemotherapy, 
etc — Ignoring the manner m which the upset is produced When tins 
slight difference in conception is understood, the scope and value of this 
monograph become apparent 
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The symptoms of theiapeutic shock depend on the agent einplo}cd, 
the dose and the site and method of employment In most cases injec- 
non of the foieign substance is followed by a chill aiteiial hypotension 
and slow pulse Latei the tempeiatme uses shaiply, the pulse becomes 
moie rapid and the blood pressuie mci eases All degiees of these basie 

phenomena may be encounteied r . i ^ 

In most patients theiapeutic shock ma} be induced nith safety , but 
the method should not be used m the presence of tubei ciilosis, diabetes 
or cardiac disease Gieat caie should be exeicised in appjing ic 
treatment to those persons in whom the piesence of asthma oi uiticaiia 
indicates an alleigic diathesis 

The agents injected to pioduce theiapeutic shock aie the peptones, 
milk, chaicoal, the vaiious theiapeutic seiiims and vaccines (both spe- 
cific and nonspecific) and the colloidal forms of gold, silvei and sulfui 
Tiiipentine is used to foim a local abscess Whole blood may be used 
(autohemotheiapy) oi seiuni only (aiitoseiotheiapy) In all cases the 
eftect IS heightened by the appeal ancc of fevei, which may also be 
pioduced by the induction of malaiia and by the Ketteiing hypeitheim 
Many diseases are listed as being benefited by theiapeutic shock 
To the well known inflammatoiy lesions commonly accepted as being 
helped by the piocedure, the authoi adds oculai pemphigiu glaucoma, 
musculai paialysis and ophthalmic migiaine 

If one shock-pioducing agent is ineffective, anothei may be tiied 
The method should be used as an adjuvant to the oldei foims of tieat- 
ment and not as the sole therapeutic pioceduie The authoi believes that 
whole boiled milk is the agent that will be piefeired by most ophthal- 

G M. Bruce 


Les menmgiomes supra-sellaires Diagnostic du syndrome chnasma- 
tique. B}'- Dr Louis Guillaumat, Pans Puce, 30 francs Pp 205 
Pans Gaston Doin & Cie, 1938 

This monogiaph begins with a desciiption of the noimal anatomy of 
the suprasellai legion, the clinical symptoms and roentgen findings m 
cases of suprasellai meningioma, based on 22 cases obseived in the 
neurosurgical service of Clovis Vincent m the Hopital de la Pitie, aie 
then fully described Certain clinical groups aie identified, and their 
diagnosis and treatment aie carefully considered Supiasellai meningi- 
omas arise from the tuberculum sellae and from the jtigum sphenoidale. 
Those arising from the tubei culum sellae aie small and must be caie- 
fully dissected between the clinoid processes and the optic neives, those 
arising from the jugum sphenoidale are larger and may glow to occupy 
iht interhemispheric space, laismg and sepaiatmg the frontal lobes, 
the former laise the chiasm and cause bitemporal hemianopia The 
tumois which arise more anteriorly have time to leach a ceitain size 
before making any contact with the optic neives, and the unilateral 

development is shown by nonsymmetnc changes 

on one side with a temporal defection 
tlie other or a central scotoma caused by intracranial compression on an 
ptic nerve A transitional foim resembles a tumor of the olfactoiv 
gioove and a tumor arising fiom the lessei sphenoid wing In ?he 
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growth of the tunioi, functional disturbances are produced from com- 
pression of the third ventricle and of the frontal lobes The most 
noticeable symptom of pressure on the neighboring organs is involve- 
ment of the optic nerves and secondly of the optic chiasm The ocular 
symptoms consist m atrophy of the optic nerve with occasional slight 
edema which clouds the margin of the disk This atrophy may be bilat- 
eral, as in 13 cases in the series of 22, or unilateral, as m 6 cases, in 3 of 
which the Foster Kennedy syndrome was present Bilateral papilledema 
was present m 2 cases, and the fundus was normal in 1 As for the 
defects in the visual field, typical bitemporal defects are not the rule, 
and the lesions are iriegular Of 19 cases, the defect was bitemporal in 
16, homonymous in 1, horizontal in 1 and concentric with scotoma in 1 
The signs of intracranial hypertension, the participation of neighboring 
structures and the roentgen findings are considered in turn 

The diagnosis of supprasellar meningioma usually rests on the defect 
of the visual field, the roentgenographic picture and the course of the 
disease An excellent chapter is devoted to differential diagnosis The 
diagnosis of suprasellai meningioma is often difficult Thus, in these 22 
cases the clinical diagnosis was made only in 10 In 6 an adenoma was 
suspected , in 2, opticochiasmic arachnoiditis, m 3, a meningioma of the 
lessei wing of the sphenoid bone, and in 1, meningioma of the right 
frontal area 

As to the prognosis in the 22 cases, 8 of the patients died after the 
operation, 3 could not be followed, 1 recovered some sight and the vision 
of the rest was improved The only treatment is operation The case 
histones are fully reported 

In conclusion, the author states that the study of suprasellar menin- 
giomas IS only a chapter m the etiology of chiasmic compression , it sug- 
gests the important role that the vessels of the circle of Willis play in 
causing hemianopias and the necessity of considering the surgical treat- 
ment of certain types of atrophy of the optic nerve 

Dr Guillaumat has written a most scholarly and instructive treatise, 
which can be recommended foi careful study by the ophthalmologist and 
the neurologist Arnold Knapp 


CORRECTION 

A typographic eiioi occurred in the review of “A Child’s Graded 
Reading Book for Eye Specialists” by Dr Henry R Nesburn 
Daniel L Risley, in the October issue (Arch Ophth 20 697 , 1938) 
The price was published as flS 00 instead of $1 50 



Directory of Ophthalmologic Societies 


INTERNATIONAL 

International Association tor Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, Pans, 6° France 
Secretary-General Prof M Van Duyse, Universite de Gand, Gand, Prov 

Ostflandern, Belgium i j ^ 

All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 

Michel, Pans, 6^, France 

International Ophthalmologic Congress 
Secretary Dr E Marx, Costzeedijk 316, Rotterdam, Netherlands 

International Organization Against Trachoma 
President Dr A F MacCallan, 33 Welbeck St , London, W , England 


FOREIGN 

British Medical Association, Section on Ophthalmology 

President Dr Stewart Duke-Elder, 59 Harley St , London, W 1 

Secretary Dr Thomasina Belt, 13 Mitchell Ave , Jesmond, Newcastle-on-Tyne 

Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 

Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 

Chinese Ophthalmological Society or Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each 
month 

German Ophthalmological Society 
President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary T Harrison Butler, 81 Edmund St, Birmingham, England 
Place Birmingham and Midland Eye Hospital 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St, Cairo 

All correspondence should be addressed to the Secretary, Dr Mohammed Khalil 

Ophthalmological SoaETY of the United Kingdom 
President Mr T Harrison Butler, 61 Newhall St, Birmingham, 3 
Secretary' Mr L H Savin, 7 Queen St, Mayfair, W 1 

Ophthalmology Society of Bombay 
President Dr D D Sathaye, 127 Girgaum Road, Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 


♦Secretaries of societies are requested to furnish the information 
to make this list complete and to keep it up to date 


necessary 
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Oxford Ophthalmological Congress 
Master Dr. pPercival J Hay, 350 Glossup Jld , Sheffield 10, England 
Hon Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury, 
England 

Time July 1939 

Palestine Ophthalmological Society 
President Dr Arieh Feigenbaum, Abyssinian Str IS, Jerusalem 
Secretary Dr E Sinai, Tel-Aviv 

Polish Ophthalmological Society 
President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 


Royal Society of Medicine, Section of Ophthalmology 
President Dr Malcolm Hepburn, 111 Harley St, London, W 1, England 
Secretary Dr C Dee Shapland, IS Devonshire PI , London, W 1, England 

SoCIETL pRANgAISE D’OpHTALMOLOGIE 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Pans, 7® 

SoCTETY OF Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm 

Secretary Dr K 0 Granstrom, Sodermalmstorg 4 III tr, Stockholm, So 


Tel-Aviv Ophthalmological SoasTY 
President Dr D Arieh-Friedman, 96 Allenby Str , Tel-Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik Str, Tel-Aviv, Palestine 

Tsinan Ophthalmological Society 

Chairman Dr Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung, China 

Place Cheeloo University School of Medicine Time Last Thursday of alter- 
nate months 


NATIONAL 

American Medical Association, Scientific Assembly, Section on 

Ophthalmology 

Chairman Dr S Judd Beach,’ 704 Congress St, Portland, Maine 
Secretary Dr Derrick T Vail Jr, 441 Vine St, Cincinnati 
Place St Louis Time May lS-19, 1939 

American Academy of Ophthalmology and Otolaryngology, 
Section on Ophthalmology 

President Dr Harry S Gradle, S8 E Washington St , Chicago 
Executive Secretary-Treasurer Dr William P Wherry, ISOO Medical Arts 
Bldg, Omaha 


American Ophthalmological Society 
President Dr Frederick Tooke, 1482 Mountain St, Montreal, Canada 
Secretary-Treasurer Dr Eugene M Blake, 303 Whitney Ave , New Haven, Conn 
Place Hot Springs, Va 

Canadian Ophthalmological Society 
President Dr S Hanford McKee, 1528 Crescent St , Montreal 
Secretary-Treasurer Dr J A MacMillan, 1410 Stanley St , Montreal 
Place Alontreal Time June 19-23, 1939 
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National Society tor the Prevention or. Blindness 

President Mr William Fellowes Morgan, 50 W 50th St , New York 
Secretary Miss Regina E Schneider, SO W 50th St , New York 


SECTIONAL 

Central Wisconsin Society or Ophthalmology and Otolaryngology 

President Dr L C Gardner, 11 N Mam St, Fond du Lac 
Secretary Dr G L McCormick, 626 S Central Ave , Marshfield 
Place Rochester, Minn Time Nov 11, 1938 

New England Ophthalmological Society 

President Dr Edwin B Goodall, 101 Bay State Rd , Boston 
Secretary-Treasurer Dr Trygve Gundersen, 243 Charles St, Boston 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8pm, third Tuesday of each month from November to April, inclusive 

PAaFic Coast Oto-Ophthalmological Society 
President Dr F C Cordes, 384 Post St, San Francisco 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St , San Francisco 
Place San Francisco Time June 19-22, 1939 

Puget Sound Academy or Ophthalmology and Oto-Lary ngoi ogy 
President Dr H L Goss, Cobb Bldg, Seattle 
Secretary-Treasurer Dr Purman Dorman, 1115 Terry Ave, Seattle 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month, except 
June, July and August 

Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr L J Friend, 425 E Grand Ave , Beloit, Wis 
Secretary-Treasurer Dr Thorsten E Blomberg, 501-7th St, Rockford, 111 
Place Rockford, 111 , or Janesville or Beloit, Wis Time Third Tuesday of 
each month from October to April, inclusive 

Saginaw Valley Academy or Ophthalmology and Otolaryngology 
President Dr Don M Howell, Alma, Mich 

Secretary-Treasurer Dr Louis D Gomon, 308 Eddy Bldg, Saginaw, Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month, 
except July and August ’ 


Sioux Valley Eye and Ear Academy 
President Dr R A Kelly, 304 N Mam St , Mitchell, S D 
Secretary-Treasurer Dr J C Decker, 515 Frances Bldg , Sioux City, Iowa 

Southern Medical Association, Section on Eye, Ear, Nose and Throat 
Chairman Dr Grady E Clay, Medical Arts Bldg, Atlanta, Ga 
Secretary Dr John R Hume, 921 Canal St , New Orleans 


Southwestern Michigan Triological Society 
President Dr Carl Wencke, Battle Creek 
Secretary-Treasurer Dr A K Zinn, Battle Creek 
Time Third Thursday of alternate months 


Western Pennsylvania Eye, Ear, Nose and Throat Society 
President Dr C M Harris, Johnstown 

Secretary-Treasurer Dr C Wearne Beals, 41 N Brady St DuBois 
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STATE 

Colorado Ophthalmological Society 

President A presiding officer is selected for each meeting alternately until all 
members have served 

Secretary Dr John C Long, 324 Metropolitan Bldg, Denver 
Place Capitol Life Bldg , Denver Time 7 30 p m , third Saturday of each 
month, October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr William M Good, 63 Center St , Waterbury 
Secretary-Treasurer Dr S J Silverberg, 201 Park St, New Haven 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr Grady E Clay, 384 Peachtree St, N E, Atlanta 
Secretary-Treasurer Dr J Mason Baird, 511 Medical Arts Bldg, Atlanta 

Indiana Academy of Ophthalmology and Oto-Laryngology 

President Dr C W Rutherford, 23 E Ohio St, Indianapolis 
Secretary Dr Marlow W Manion, 23 E Ohio St, Indianapolis 
Place Indianapolis Time First Wednesday in April 

Iowa Academy of Ophthalmology and Oto-Laryngology 

President Dr H H Lamb, American Bank Bldg, Davenport 
Secretary-Treasurer Dr B M Merkel, 604 Locust St, Des Moines 
Place Davenport 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr Francis E Le Jeune, 632 Maison Blanche Bldg, New Orleans 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St , Vicksburg, Miss 
Place Gulfport, Miss Time May 8, 1939 

Michigan State Medical Society, Section of Ophthalmology 
AND Otolaryngology 

Qiairman Dr B Fralick, 201 S Mam St, Ann Arbor 
Secretary Dr O McGillicuddy, 124 W Allegan St , Lansing 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Frank N Knapp, 318 W Superior St, Duluth 
Secretary-Treasurer Dr George E McGeary, 920 Medical Arts Bldg , Minne 
apolis 

Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 
President Dr Roy Gngg, Bozeman 
Secretary Dr A W Morse, 507 Phoemx Bldg , Butte 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr Norman W Burritt, 30 Beechwood Rd , Summit 
Secretary Dr A Russell Sherman, 671 Broad St, Newark 
Place Atlantic City Time June 1939 

New York State Medical Society, Eye, Ear, Nose and Throat Section 

Chairman Dr Algernon B Reese, 73 E 71st St , New York 
Secretary' Dr Chester C Cott, 333 Linwood Ave, Buffalo 
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North Carolina Eye, Ear, Nose and Throat Society 

President Dr J M Lilly, 302 Old St , Fayetteville 
Secretary-Treasurer Dr Frank C Smith, 106 W 7th St, Charlotte 

North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr N A Youngs, 322 De Mers Ave, Grand Forks 
Secretary-Treasurer Dr F L Wicks, 516-6th St , Valley City 
Place Fargo Time Mav 1939 

Oregon Academy or Ophthalmology and Oto-Laryngology 

President Dr L O Clement, 406 State St , Salem 

Secretar 3 ’^-Treasurer Dr Paul Bailej’', 833 S W 11th Ave, Portland 

Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St , Providence 
Place* Rhode Island Medical Society Library, Providence Time 8 30 p m, 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 

President Dr S B Fishburne, 1430 Marion St, Columbia 
Secretary Dr J W Jervey Jr , 101 Church St , Greenville 
Place Columbia Time Nov 1, 1938 

Tennessee Academy of Ophthalmology and Otolaryngoi ogy 

President Dr Kate Savage Zerfoss, 165-8th Ave, N, Nashville 
Secretary-Treasurer Dr W D Stinson, 805 Medical Arts Bldg , Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr T E Fuller, 100 W Board St , Texarkana 
Secretary Dr O M Marchman, 1719 Pacific Ave , Dallas 

Utah Ophthalmological Society 

President Dr V P White, 143J4 S Mam St, Salt Lake City 
Secretary-Treasurer Dr E B Fairbanks, Boston Bldg, Salt Lake City 
Time Third Monday of each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Charles T St Clair, 418 Bland St , Bluefield, W Va 
Secretary-Treasurer Dr M H Williams, 30K Franklin Rd , S W , Roanoke 

West Virginia State Medical Association, Eye, Ear, Nose 

AND Throat Section 

President Dr George Traugh, 309 Cleveland Ave, Fairmont 
Secretary Dr Welch England, 621% Market St , Parkersburg 


LOCAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 


President Dr Andrew Rados, 31 Lincoln Park, Newark 
Secretary Dr William F McKim, 317 Roseville Ave Newark 
Place 91 Lincoln Park South, Newark Time 8 45 n rn 
each month, October to May ^ 


second Monday of 
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Akron Academy of Ophthalmology and Otolaryngology 

President Dr L E Brown, Second National Bldg , Akron, Ohio 
Secretary-Treasurer Dr C R Anderson, 106 S Mam St, Akron, Ohio 
lime First Monday m January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Soqety 

President Dr J Mason Baird, Medical Arts Bldg, Atlanta, Ga 
Secretary Dr Alton V Hallum, 478 Peachtree St , Atlanta, Ga 
Place Academy of Medicine, 38 Prescott St Time Second Friday of each 
month from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Frank B Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore 

Secretary Dr Fred M Reese, 6 E Eager St, Baltimore 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m 
fourth Thursday of each month from October to May 

Brooklyn Ophthalmological Society 

President Dr E Clifford Place, 59 Livingston St , Brooklyn 
Secretary-Treasurer Dr Frank Mallon, 1135 Park PI , Brooklyn 
Place Kings County Medical Society Bldg, 1313 Bedford Ave Time Third 
Thursday m February, April, May, October and December 

Buffalo Ophthalmologic Club 

President Dr Ivan J Koenig, 40 North St, Buffalo 
Secretary-Treasurer Dr Meyer H Riwchun, 367 Lmwood Ave, Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmology and Otolaryngologic 
President Each member, m alphabetical order 

Secretary Dr A H Benz, 706 Medical Arts Bldg , Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from Sep 
tember to May 


Chicago Ophthalmological Society 

President Dr Georgiana Dvorak-Theobald, 715 Lake St , Oak Park, 111 
Secretary-Treasurer Dr Earle B Fowler, 55 E Washington St , Chicago 
Place Medinah Michigan Avenue Qub, 505 N Michigan Ave Time Third 
Monday of each month from October to May 

Cincinnati Ophthalmic Club 
Chairman Each member, m rotation 

Secretary-Treasurer Dr E R Thomas, 819 Carew Tower, Cincinnati 
Place Holmes Memorial Library, Cincinnati General Hospital Time 8 la 
p m , third Monday of each month except June, July and August 

Cleveland Ophthalmological Club 

Chairman Dr Paul Moore, Republic Bldg, Cleveland 
Secretary Dr G Leslie Miller, 14805 Detroit Ave , Cleveland 
Time Second Tuesday in October, December, February and April 
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College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Alexander G Fewell, 1924 Pine St , Philadelphia 

Clerk Dr W S Reese, 1901 Walnut St , Philadelphia 

Time Third Thursday of every month from October to April, inclusive 

Columbus Ophthalmological and Oto-Laeyngological Societi 

Chairman Dr Hugh G Beatty, 150 E Broad St , Columbus, Ohio 
Secretary-Treasurer Dr W A Stoutcnborough, 21 E State St , Columbus, Ohio 
Place Deshler Wallick Hotel Time 6pm, first Monday of each month 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr Edgar G Mathis, 416 Chaparral St , Corpus Christi, Texas 
Secretary Dr E King Gill, 416 Chaparral St , Corpus Christi, Texas 
Time Second Thursday of each month from October to May 

Dallas Academy or Ophthalmology and Oto-Laryngology 

President Dr Lester H Quinn, 4105 Live Oak, Dallas, Texas 
Secretary Dr J Dudley Singleton, 1719 Pacific Ave , Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p ra , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 


Des Moines Academy or Ophthalmology and Otolaryngolog\ 

President Dr E G Linn, 604 Locust St , Des Moines, Iowa 
Secretary-Treasurer Dr Grace Doane, 614 Bankers Trust Bldg, Des Moines, 
Iowa 

Time 7 45 p m , third Monday of every month from September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr William Fowler, 1066 Maccabee Bldg, Detroit 

Time 6 30 p m , first Wednesday of each month 


Eastern New York Eye, Ear, Nose and Throat Association 

President Dr L A Hulsebosch, 191 Glen St , Glen Falls 
Secretary-Treasurer Dr Joseph L Holohan, 330 State St, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr R A Gough, 602 W 10th St , Fort Worth, Texas 
Secretary-Treasurer Dr Charles R Lees, 806 Medical Arts Bldg, Fort Worth, 
Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 


Grand Rapids Eye, Ear, Nose and Throat Society 

President Dr Dewey R Heetderks, 405 Medical Arts Bldg, Grand Rapids, Mich 
Secretary-Treasurer Dr Robert G Laird, 116 E Fulton St, Grand Rapids Mich 

alternatiuTmonS, 


Houston Academy of Medicine, Eye, Ear, Nose and 
Throat Section 

8 p ra , second Thursday of each month from September to June ^ 
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Indianapolis Ophthalmological and Otolaryngological Society 
President Dr J K Leasure, 23 E Ohio St, Indianapolis 
Secretary Dr Kenneth L Craft, 23 E Ohio St , Indianapolis 
Place University Club Tin^e 6 30 p m, second Thursday of each month 
from October to June 

Kansas City Society of Ophthalmology akd Oto-Laryngology 
President Dr E N Robertson, Concordia, Kan • 

Secretary Dr John S Knight, 1103 Grand Ave , Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 
Chairman Dr Ben K Parks, 619 Professional Bldg , Long Beach, Calif 
Secretary-Treasurer Dr Paul Nilsson, 211 Cherry Ave , Long Beach, Calif 
Place Professional Bldg Time Last Wednesday of each month from October 
to May 

Los Angeles Society of Ophthalmology and Oto-Laryngology 
President Dr Clifford B Walker, 427 W Sth St , Los Angeles 
Secretary-Treasurer Dr John P Lordan, 2007 Wilshire Blvd , Los Angeles 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 

Louisville Eye, Ear, Nose and Throat Society 
President Dr Gaylord C Hall, Brown Bldg, Louisville, Ky 
Secretary-Treasurer Dr Charles K Beck, Starks Bldg, Louisville, Ky 
Place Brown Hotel Time 6 30 p m, second Thursday of each month from 
September to May, inclusive 

Medical Society of the District of Columbia, Section of 

Ophthalmology and Otolaryngology 
Chairman Dr Earle Breeding, 1801 I St, N W, Washington 
Secretary Dr Elmer Shepherd, 1606-20th St , N W , Washington 
Place 1718 M St , N W Time 8 pm, third Friday of each month from 
October to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 
Chairman Each member, in alphabetical order 

Secretary Dr Sam H Senders, Medical Arts Bldg, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Ho'spital Time 
8pm, second Tuesday of each month 

Milwaukee Oto-Ophthalmic Society 
President Dr John E Mulsow, 231 W Wisconsin Ave , Milwaukee 
Secretary-Treasurer Dr John B Hitz, 411 E Mason St, Milwaukee 
Place University Club Time 6 30 p m , second Tuesday of each month 

Minneapolis Ophthalmological Society 
Chairman Each member, in alphabetical order 
Secretary Dr M C Pfunder, 645 Medical Arts Bldg, Minneapolis 
Place Hennepin County Medical Society rooms Time 6 30 p m , fourth 
Monday of each month, October to May, inclusive 

Montgomery County Medical Society 
Chairman Dr P H Kilbourne, Fidelity Bldg , Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m, monthly, first Tuesday from October 
to June, inclusive 
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MoNTIinAI Ol’HTHALMOIOGICAI. S0CILT^ 

President Dr L dc G Joubc: t, 690 Dunlop St , Montreal, Canada 
Secretary Dr K B Johnston, 1509 Sherbrooke St , W , Jilontreal, Canad i 
lime Second Thursdaj of October, Dcccinbci, Februarv and April 

Nasiuiiii AcAunsn or Oi'hthai mo!og\ A^r) Otoi Av^^GOIor,^ 

Chairman Dr Guj Mancss, 119-7lh A\c. Naslnillc, 'Icnn 
Sccrctars -Treasurer Dr Andrew Ilollabaugh, Doctors Bldg, Xa'^lnillc, Icnn 
Place St Thomas Hospital lime 8p m . third Monday of f.ich month from 
October to Mas 

Nrw OrI TANS OrUTH M MOI OGICAt AM) OtOI AI’V NGOI OGICAI '^OCII r\ 
President Dr R H Pi'^hcr, Chess and Cheeker Club, New Orleans 
Scerctarj -Treasurer Dr II F Brewster, 837 Grasicr St , New Oiie ins 
Place I2\e, Lar, Nose and Throat llospitil lime Third I hursda\ oi (aeli 
month from October to Tune 

Nrw York 'keAin’i^ oi Miincrr, Si ction oi Oi’Hth ai moi of,\ 
Chairman Dr Tames \V White, 15 Pari A\c, New York 
Sccrctarj Dr Rudolf Atbh, 30 F dOth St, New \orl 

Time 8 30 p 111 , third Mondas of c\erj month fiom Octobei to Ma\, intlusne 

NlW \01K SoCllT'l rOR CllMCM Ol'HTllAI MOIOGN 
President Di Peres Fridenberg, 38 \\ S^hh St , Nev 1 orl 
Secrctarj Dr Das id Alpeiin, 889 Pari- Place, BrookKn 

Place Squibb Hall, 7!3-5th Asc lime 8 p m, first Monday oi each month 
from October to Mas, inclusise 

Omaha ami Cooncil Btons Oimithai moi ogicm wn 
OtO-LaIIS KGOI OGICAl SOCICTS 
President Dr Philip Romonck, 107 S 17th St , Omaha 

Sccrctarj -Ircasurcr Dr W Hos'ard Morrison, 1500 Medical Arts Bldg, Omaha 
Place Omaha Club, 20lh and Douglas Sts, Omaha Time 6 p m, dinner, 
7 p m, program, third Wednesdas of each month from October to Mas 

OniTHAi MOi OGICAl Socii TS 01- Tiin Dmmpsits or PnrsriKrii 

President Dr W W Blair, 121 Unisersits PI , Pittsburgh 
Sccrctarj Dr George H Shuman, 351-5th Asc, Pittsburgh 
Time Second Monday in Nos ember, Januarj, March and Maj 

PASSAic-BracnN OriiTnALMOiociCAU Ciun 
President Dr R N Berke, 430 Union St , Hackensack, N J 
Sccrctarj -Treasurer Dr T A Sanfacon, 340 Park Asc, Paterson, X J 
Place Paterson Eye and Ear Infirmary Time 9 pm, last Fi idas oi esers 
month, except June, July and August 

PiniADnLPHiA Counts MrnicAL Socirty, Esn SrcrioN 

Chairman Dr Walter I Lillie, 255 S 17th St , Philadelphia 
Secretary Dr Edmund B Spaeth, 1930 Chestnut St , Philadelphia 
Time First Thursday of each month from October to Maj" 

Pittsburgh Opiitiialmological Socipts 

President Dr Edsvard Sticren, Union Trust Bldg , Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave , Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth klonday of each 
month, except June, July, August and September 

Richmond Ophthalmological and Oto-Laryngological Society 
P resident Dr N H Turner, 200 E Franklin St , Richmond, Va 
Secretary Dr Richard W Vaughan, Medical Arts Bldg , Richmond Va 
Place Westmoreland Club Time 6pm, second Monday of each month from 
October to May 
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Rochester Eye, Ear, Nose and Throat Societ\ 

President Dr R E Elliott, 78 S Fitzhugh St , Rochester, N Y 
Secretary-Treasurer Dr Raphael Farber, 280 Alonroe Ave , Rochester, N Y 
Place Rochester Medical Association, 113 Prince St Time 8 p m , third 
Monday of each month from October to May 

St Louis Ophthalmic Society 
President Dr Roy E Mason, Frisco Bldg, St Louis 
Secretary Dr Leslie Charles Drews, 508 N Grand Blvd , St Louis 
Place Oscar Johnson Institute Time Clinical meeting 5 30 p m , dinner and 
scientific meeting 6 30 p m , fourth Friday of each month from October to 
April, inclusive, except December 

San Antonio Ophthalmolo-Oto-Laryngological Society 
President Dr Oscar H Judkins, 414 Navarro St , San Antonio, Texas 
Secretary-Treasurer Dr Wilfred E Muldoon, 414 Navarro St, San Antonio, 
Texas 

Place Bexar County Medical Library Time 8pm, first Tuesday of each 
month from October to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr Russell Fletcher, 490 Post St , San Francisco 
Secretary Dr Avery Morley Hicks, 490 Post St , San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except May, June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 
President Dr R R Kirkpatrick, 6th and Walnut Sts , Texarkana, Ark 
Secretary-Treasurer Dr W L Atkins, 940 Margaret PI , Shreveport, La 
Place Shreveport Charity Hospital Time 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 
President Dr P B Greene, 422 Riverside Ave , Spokane, Wash 
Secretary Dr O M Rott, 421 Riverside Ave , Spokane, Wash 
Place Paulsen Medical and Dental Library Time 8pm, fourth Tuesday of 
each month except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society 
President Dr James F Cahill, 428 S Salma St , Syracuse, N Y 
Secretary-Treasurer Dr I Herbert Katz, 713 E Genesee St , Syracuse, N Y 
Place University Qub Time First Tuesday of each month except June, July 
and August 

Toronto Academy of Medicine, Section of Ophthalmology 
Chairman Dr A Lloyd Morgan, 170 St George St , Toronto, Canada 
Secretary Dr W R F Luke, 170 St George St, Toronto, Canada 
Place Academy of Medicine, 13 Queen’s Pk Time First Monday of each 
month, November to April 

Washington, D C, Ofhthalmological Society 
President Dr G Victor Simpson, 1710 Rhode Island Ave , N W , Washington, 
DC ^ „ 

Secretary-Treasurer Dr Frank D Costenbader, 1726 I St, Washington, D l 
P lace Episcopal Eye, Ear and Throat Hospital Time 8pm, first Monday 
in November, January, March and May 
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ANISEIKONIA 


WALTER B LANCASTER, MD 

BOSTON 

Aniseikonia is a teim I coined for a difference m size of the optical 
images of the two eyes By the optical image is meant not the retinal 
image but that which reaches consciousness as a perception This 
definition leaves unanswered the question of where the cause of the 
difference is to be found, whether in the refraction mechanism or in 
histologic differences in the sensory elements of the retina or in the 
structures still higher up 

CONSEQUENCES 

Aniseikonia thiows a burden on what I am fond of calling ‘‘the 
neuromuscular mechanism for binocular vision ” In some way the eyes 
must compensate for the aniseikonia, and in ordinary cases they do, 
so that binoculai vision goes on satisfactorily However, the amplitude 
of adjustment in compensation for aniseikonia is limited Compare 
this amplitude of adjustment with other amplitudes of adjustment, 
VIZ , the amplitude of accommodation which compensates for certain 
common errors of refraction or the amplitude of fusion which com- 
pensates for heterophoria 

Whenever any one of these mechanisms of compensation shows 
signs of being overtaxed, symptoms occur The symptoms which aiise 
from decompensation in the mechanisms of ocular adjustment are 
singularly similar It is not usually easy to tell from the symptoms 
because they are the general symptoms of eyestrain, whether the accom- 
modation or the fusion faculty or the unknown mecitamsm which cares 
for aniseikonia is being overtaxed The fact that this mechanism is 
quite unknown at present should not be regarded as cause for reproach 
since even aftei many years there is a serious lack of agreement as to 
he mechanism of accommodation This does not prevent ont Lm 
taoi^uch that IS important and invaluable L practice Znt 

wir’ Opl'tbalmokig.ca, 

The discussion on this paper, which was combined with that on n i. 

Dr Conrad Berens appears the transactions of this socielv in ih 

the Archives, page 1109 society m this issue of 
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accommodation and how to deal with it Considerable is known about 
aniseikonia consideimg the short time it has been undei investigation 
and the limits m the number and resources of the workers whose leadei 
was not an ophthalmologist, not even an optometrist, but an artist 
before he became a physiologist of the fiist rank by concentrating on 
these visual pioblems 

CAUSES 

The most obvious cause of aniseikonia is anisometropia and the 
wealing of glasses of different magnifying power for the two eyes An 
everyday problem in the practice of the ophthalmologist is how to deal 
with anisometropia Small differences are easily managed by most 
patients, but few can take care of large differences 

While the fathers of ophthalmology knew about the troubles caused 
by anisometropia, they weie not agreed as to the explanation Bonders 
and many others thought the unequal images impoitant Hess and 
others thought that the prismatic effect of looking through the periph- 
ery of the lenses was sufficient to tax the fusion faculty 

The next most obvious cause of aniseikonia is asymmetric conver- 
gence Wheq an object is bi ought near to the eyes, its image increases 
in size If it is m the midline so that the eyes converge S3TOmetrically 
on it, the increase is equal m the two eyes, but if the object is far to 
the right or left, it is obviously not equally near each eye but much nearei 
one eye The retinal image in that eye is therefore largei, as was 
pointed out over two hundred years ago by Desaguliers As in the 
case of aniseikonia due to anisometropia, so in that due to asyminetiic 
convergence the eyes are able to compensate m some way for the 
aniseikonia and to carry on without trouble 

In some cases no well known cause exists to account foi the anisei- 
konia In such cases also the eyes are able to compensate for small 
or moderate amounts 

What do the eyes do when faced with a large amount of aniseikonia ^ 
When the task of compensation for any of the defects of binocular 
vision IS too great for the amplitude of adjustment, the exit is by 
suppression and so by avoidance of binocular vision, with escape fiom 
eyestrain at the puce of strabismus 

Given a case of strabismus, the question should arise To what 
feature of the neuromuscular mechanism for binocular Ausion is it due? 
Is it perhaps due to the fact that the amplitude of fusion is inadequate 
to OA'^ercome a tendency to deviation from some cause, or is the relative 
accommodation inadequate to overcome a hypermetropia which is easily 
overcome by the total accommodation (which of course lequires con- 
vergence for Its full activity) ? 
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In an uncertain peicentage of cases the cause will be found to be 
aniseikonia of too gieat a degiee How common this is is not known, 
because it is not easy to measure aniseikonia m cases of strabismus 
The ophtbalmoeikonometei is designed only to test patients with bin- 
ocular vision and fairly good vision in each eye Theie is good reason 
to suspect that aniseikonia is a fairly common factoi of importance m 
the causation of strabismus 

The consequences of aniseikonia may be consideied from two 
points of view (1) bow it aftects seeing and (2) what symptoms it 
causes 

The hoioptei will seive as an illustration of its effect on seeing 
This IS well demonstrated by the tilting plane The significance of the 
expel iment with the tilting plane is that it shows how aniseikonia can 
affect seeing, peispective and space peiception, and theiefoie orienta- 
tion 

Theie are many possible applications of the use of eikonic lenses, 
as for example, for aviatois in landing An ordinal y person in view- 
ing surfaces (landscapes) may have obscure difficulties m adjustments 
that would be helped by the wearing of eikonic lenses 

Such cases are not, in my opinion, veiy numerous 

Much harm has been done to the cause of aniseikonia by exagger- 
ated claims for its cure This is natural enough when a new discovery 
IS made The relief of patients for the first time by eikonic lenses is 
a thrill to the discoverer which must excuse enthusiasm Indeed, lack 
of enthusiasm under the circumstances would be deplorable 

I have aheady mentioned clinical consequences of aniseikonia — 
eyestrain in some of its protean manifestations 

Theie have been various objections or criticisms to the claim that 
aniseikonia is a factor in binocular vision of sufficient importance to 
play a part in the practical tieatment of eyestrain I will mention three 

1 The benefit alleged to follow the use of eikonic lenses is really 
due to suggestion — a form of psychotherapy 

It IS, of course, true that psychotherapy accounts for much of the 
benefit obtained in the treatment of eyestrain by spherocyhndnc lenses 
and by prisms as prescribed for astigmatism and heterophoria No one 
with much expel lence and an open mind can fail to have seen cases 
illustrating this The treatment of aniseikonia is no exception On the 
contrary, the novelty, the prolonged and impressive examination, the 
“whoopee," if one likes to call it that, tend to impress the patient, who, 
by the nature of the condition (asthenopia), is more neurotic than the 
average patient Hence the psychic factor plays a large part Doubt- 
less, more than one examiner has failed to allow for this in cases he 
has reported Not to recognize the importance of this factor in esti- 
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mating the value of the treatment is a mark of lack of breadth of view 
and lack of adequate experience It has always been emphasized at the 
Department of Research m Physiological Optics at Dartmouth Medical 
School 

On the other hand, to conclude that psychotherapy is the whole 
explanation, to say that since this case and that case aie obviously of 
a psychic natuie, all cases aie of a psychic nature or are to be explained 
m some other way than that claimed by the investigatoi s, is even more 
narrow, prejudiced and scientifically stupid The only worse scientific 
sin IS scientific dishonesty To condemn a thing without a fair impartial 
hearing, without investigating it, is close to condemning it dishonestly 

2 A second criticism was advanced fiom the Wilmer Ophthalmo- 
logical Institute and was elaboiated by Friedenwald The criticism is 
justified by a superficial study of the problem Hess and others have 
pointed out the effect of the prismatic action of different lenses before 
the two eyes when the wearer looks through the periphery of the lenses 
Eikonic lenses may have a considerable prismatic effect They could 
act in two ways 1 They could cause a strain by inducing a phoria 
for which the eyes have to compensate by fusion 2 If there happened 
to exist a phoria of the right kind and degree, the eikonic lenses would 
correct it and so give comfort Fiiedenwald, with his well known 
ingenuity and skill, builds up a plausible picture of anisophona By 
this he means phoria which differs in different directions of gaze, i e , 
it IS not concomitant It is like the phoria produced by a slight paresis 
of some ocular muscle or muscles 

When the patient is being tested for aniseikonia, he is made to 
fix the eye on the central black disk, then to fix it on one after another 
of the four peripheral dots and stars If there is anisophona, when 
he looks, say, to the right, the dot and star will not be superimposed 
but separated m a typical way, the distance increasing the farther the 
eye is rotated in that direction A lens with the properties of the eikonic 
lens could correct this 

There are various objections to this theory, but the following are 
easy to grasp and are convincing (a) The tilting table effect cannot 
be explained by anisophona but is readily explained by aniseikonia {b) 
Instead of shifting the gaze from the center to the four peripheral dots, 
a different setup may be used The essence of anisophona is the differ- 
ence in phoria in different directions of gaze With this new setup, 
fixation IS constant m the primary position The observer looks at a 
suitable test object at the center of the screen seen binocular ly At 
about 200 mm from this is a large object seen m the periphery of the 
retina This is projected on the screen with polarized light as two 
images, one for each eye, one polarized vertically and the other horizon- 
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tally The eyes seeing thiongh polarized glasses see one image with 
each e}e If one image is displaced eithei by aniseikonia or m any 
othei way, the distance fioni the center object which is being fixated 
to the peiipherai object is not the same for each eye The eyes cannot 
continue to fuse both the central object and at the same time the periph- 
eial object, one must give way One would expect that with the 
attention riveted on the object it would lemain single and the periph- 
eial object would become double Instead, the peripheial images aie 
fused and the centei object is seen double By measuring the separation 
by suitable means, the inequality (aniseikonia, if present) can be mea- 
suied Since the fixation thioughout is on the center object there is no 
possibility of anisophoria afifectmg the result 

Incidentally, this importance of peripheial stimuli to fusion has been 
shown ^ to be so powei f ul as to make it impossible to maintain macular 
fusion undei ceitam ciicumstances 

When I fiist saw the ophthalmoeikonometer, I raised the question 
When the eyes shift from the central laige black disk to the small dot 
and stai , how does one know that fusion of the disk now in the periph- 
eiy is maintained and that the eyes do not try instead to fuse the dot 
and stai ^ I was told that trial had shown that in fact fusion is main- 
tained by the stimulus in the periphery Now there is astonishing 
proof of It 

3 The third objection was laised at the Howe Laboratory of 
Ophthalmology and elaborated by Ludvigh It is based on the age-old 
obseivation that in asymmetric convergence the object is nearer one 
eye than the other, and so its retinal image is larger This difference 
m size IS gieatei than many of the diffeiences which aie claimed clini- 
cally to cause symptoms 

Aside fiom other answers to this criticism, the most convincing is 
the simple expeiiment of measuring the difference in size m asymmetric 
convergence when the object is the same distance from each eye This 
IS leadily done with the Ames haploscope 

One eye looks at a circle and the other at a square the size of which 
equals the diameter of the circle When they are superimposed, the 
circle would be tangent to the four sides of the square If one is 
largei oi smaller than the other, the difference would be easy to recog- 
nize and easy to measure by noting how much the smaller image needs 
to be moved neaier the eye to become equal to the size of the other 
image 

The astonishing fact is found that in asymmetric convergence there 
IS an automatic increase in the size of the optical image of the adduct- 


1 Bunan, H Fusional Movements Role of Peripheral 
Sect Ophth , A M A , 1938, to be published 


Retinal Stimuli, Tr 



912 


ARCHIVES OF OPHTHALMOLOGY 


ing eye This equals, and therefore compensates perfectly foi, the 
difference in the size of tlie retinal images due to the difference in 
distance as seen (without the haploscope) m ordinary vision 

The way the progressive development of the investigation has 
solved many of the objections raised by both friendly and hostile critics 
IS one of the most impressive reasons for confidence in the Dartmouth 
Eye Institute 

Time will not permit an enumeration of the many mathematical, 
experimental, theoretic and practical clinical investigations made by 
Ames and his staff Considering the novelty of the problems and the 
necessity of gathering and training a group of workers capable of 
supplementing each other’s deficiencies and of cooperating with the 
musketeers’ spiiit of “all for one and one for all,” and also the necessity 
of conceiving new methods of study, of designing and constructing new 
apparatus, of designing new types of lenses and enlisting the coopera- 
tion of the manufacturing optician m making them, of applying clin- 
ically the discoveries brought to light m the laboratory, which requires 
training technicians in the use of the apparatus, of devising new ways 
of approach to the problem m the effoit to clarify its obviously numer- 
ous obscure and puzzling features, some of which have been detected 
by critics but many more of which have been seen and faced by the 
workers themselves — considering all these and many other difficulties 
which have been or are being overcome, the achievement in the few 
years that Ames has been working, having started literally from the 
beginning, is amazing It commands the enthusiastic support of all 
who have the interests of the progress in ophthalmology at heart To 
throw obstacles m its way simply because, like all pioneer work, it is 
not flawless is most unbecoming, not to say unfair Constructive 
ciiticism IS always in order and always welcome 



PHYSIOLOGIC AND CLINICAL OPHTHALMOLOGIC 
PROBLEMS IN RELATION TO INDI- 
VIDUAL VARIABILITY 


A BRUCKNER 

BASEL, SWITZERLAND 

(Concluded fioni page 756) 

LIGHT AND DARK ADAPTATION 

As an example of the geneial adaptation of the eye mentioned at 
the beginning of this aiticle, observation shows that the eye is able 
to adapt Itself to very different degrees of intensity of light The 
investigations of the twentieth century have increased knowledge con- 
cerning light and dark adaptation gieatly, although many questions are 
not yet solved 

The method of measuiing the degree of general adaptation con- 
sists in the observation of an uncolored field of a definite size which 
can be illuminated by different intensities of light The range of these 
intensities is great Many forms of apparatus have been constructed, 
one of the best seems to me to be that of Nagel The intensity 
measurable can be varied from unity to 8,000,000 

The subject first studied is normal and pathologic dark adaptation, 
although light adaptation also shows individual differences and perhaps 
pathologic deficiencies But at present not enough is known about it, 
especially as the measurement of increasing light adaptation presents 
greater difficulties than that of dark adaptation only 

Former investigations were confined to the determination of the 
relative thresholds, without measurement of the absolute intensity of 

75 A non-neutral (not absolutely white) illumination, such as is given by 
an ordinary artificial source of light with its insufficiency of short wavelengths, 
causes a general alteration of the sensitivity of the eye Usually this is noticed 
only when the phenomenon is very strong I had an experience in connection 
with this problem many years ago Awakening m the morning in a strange 
room, I saw all things bluish green, even my hands were the color of a corpse 
The explanation is that while I slept the sun had shone through the closed lids 
into my eyes for a long time Therefore, the eye was considerably exhausted 
for yellowish red, the color perceived by closed eyes, and the negative phase pro- 
duced a hypersensitivity to the bluish green color and an insensitivity to red and 
yellowish color After about two hours normal sensitiveness returned The 
phenomenon is similar to the so-called erythropsia after snow dazzle 

76 Lohmann, W Ueber Helladaptation, Ztschr f Psychol u Phv<?in! 
Sinnesorg (Abt 2) 54 161, 1922 ^ 
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light in the observation field From such study in many cases of night 
blindness sufficient information may be obtained for practical pui poses 
But to detect slight differences of dark adaptation it is necessary 
to measure the intensity exactly, in lux oi foot candles Since it was 
desired to be more exact, the results obtained for a normal observer were 
compared with those foi a person with a disturbance of dark adapta- 
tion, on the assumption, which is not justified, that all normal persons 
have the same course and degree of dark adaptation 

There are some difficulties or sources of error which must be avoided 

At first it seems to be easy to determine whether one sees the field 
of the adaptometer or not But in the diminution of the thresholds some 
troublesome factors arise The problem is to determine the difference 
between the subjective sensation of gray from one’s eye which arises 
when an absolutely dark field is observed and a sensation only noticeably 
blighter produced by an objective stimulus This is often difficult, 
because after a stay of about ten minutes in the dark room, as an 
expression of the change in the visual substance entoptic phenomena 
arise, such as bright clouds and flickering These sources of error 
may be partly eliminated by experience and attention 

The width of the pupil must be rendered constant by artificial 
mydriasis Although in the darkness the pupil dilates automatically, 
differences occur according to age > older persons have narrower pupils 
than younger ones The amount of the light entering the eye naturally 
depends on the size of the pupil The formula shows that when 
the diameters of two pupils have the ratio 2 8 their areas have a ratio 
of 3 48, hence the intensity of light on the retina with these pupils 
is of the ratio 1 16 The thresholds, therefore, must vary if the pupil 
does not dilate owing to illness, for instance, in tabes doisahs The 
suggestion made by some writers that the reduction of adaptation in 
this disease is evidence of the central regulation of dark adaptation 
IS not convincing, since this souice of error was not always excluded 
For the same reason the suggestion of Lasareff’’’' is not coriect 
He stated that with increasing age the adaptation to light was found 
to dimmish more and more Theiefore, Lasareff found by extrapola- 
tion of the curve that at about 150 years the adaptation should be 
zero and suggested that 150 years should be the moment of physiologic 
death' Besides the doubts which must naturally arise about extrapola- 
tion m general, this suggestion is certainly false, since he neglected 
the size of the pupil, which as a result of the increasing rigidity of 
the tissue of the iris becomes narrower with increasing age After 

77 Lasareff, P Sur le changement de la sensibihte au cours de la vision 
peripherique avec I’age de I’homme, Riv di biol 10 617, 1928 
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aitificial dilation of the pupil, such as that used by Hans Kail Muller 
and Genevieve Matthey "" in their expeiiments, earned out in Basel, 
a diminution of dark adaptation dependent on age is not to be found 
A furthei factor influencing the lesult is the state of the visual 
organ at the beginning of the experiment, depending on the duration 
and the degree of the previous illumination Recent observers have 
illuminated the eye by means of a brightly illuminated white sphere 
(3,000 lux vertical to barium sulfate) for ten minutes after a stay of 
thirty minutes in a dark room One may then suppose that the con- 
ditions of geneial adaptation are equal in all cases, especially if during 
the process of light adaptation the eyes are moved m all directions 
It IS known that a retinal zone of some excentricity— about 20 
degiees— to the macula adapts best to darkness One often takes this 
into consideration, using a small red point, situated above or beside 
the field of the adaptometer, for the fixation of the eye 

All these precautions were taken in researches carried out by Hans 
Kail Muller and Ins pupil Genevieve Matthey m the ophthalmologic 
clinic m Basel 

In the measurement of the threshold value of the illumination of 
the field, a stimulus a little above the thieshold was first given This 
was diminished and the moment of disappearance noticed The values 
were taken every three minutes during a stay up to three fourths of 
an hour in the dark room A curve was then constructed in a manner 
differing fiom the usual proceduie 

Nagel and Piper did not plot the values for thresholds themselves 
but used their reciprocal values and treated these as a measure of the 
sensitiveness of the eye In the first few minutes after light adaptation 
the thresholds are very high, but they quickly decrease Their reciprocal 
values are veiy small Foi this reason a curve, as shown m figure 39, 
taken from Piper, must produce the impression that during the first 
SIX to eight minutes the daik adaptation increases very slowly That 
IS not tiue, as any one who enters a dark room will observe 


78 Muller, H K (a) Ueber den Einfluss verschieden langer Vorbelichtung 

auf die Dunkeladaptation und auf die Feblergrosse der Schwellenreizbestimmung 
wabrend der Dunkelanpassung, Arch f Ophth 125 624, 1931 , (b) Zur Darstellung 
des Dunkeladaptationsverlaufes in Kurvenform fur khnische Untersuchuneen 
ibid 125 614, 1931 ’ 

79 Matthey, G Eine “Standardkurve” der Dunkeladaptation fur khnische 
Untersuchungen, Arch f Ophth 129 275, 1932 

80 Hertel Untersuchungen des Lichtsmnes mit einem Kugeladaptoineter, ein 

Weg zu seiner Standardisierung, in Concilium Ophthalmologicum, Leiden Nether- 
lands, Eduard Fjdo, 1929, \ol 4 ’ 


81 Piper, H Ueber Dunkeladaptation, Ztschr f 
Sinnesorg (Abt 2) 31 161, 1903 
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If the intensity of the thresholds themselves or their logarithms aie 
plotted, the curve falls quickly in the fiist minutes, as is shown in 
figure 40 

In passing, some experiments may be mentioned which were intended to exclude 
the influence of a longer duration of the stimulus in causing a local adaptation 
Momentary stimuli were used which, according to the so-called method of mean 
variation, were presented by a camera shutter, as shown in figure 41 The value 
of the thresholds depends on the time of exposure, as in using colored stimuli 
for the light-adapted eye But this method is inconvenient, since it requires a 
number of single experiments, which fatigue the observer Nevertheless, the 
results demonstrate that with the increase in the time of exposure the thresholds 
dimmish Therefore, it may be concluded that after exposure to a stimulus of 
a not too great duration the thresholds will be lower 

It was obvious that it would be possible to obtain a cuive demon- 
stiating the normal course of dark adaptation only by ascertaining the 



Fig 39 — IV indicates binocular adaptation and observation, /, right eye 
observes, both eyes adapted, H, right eye dark, left eye light adapted, only right 
eye observes , HI, right eye dark, left eye light adapted, both eyes observe (After 
Piper 81) 

averages from a great number of observers Matthey examined 54 
normal persons by monocular vision 

Figure 42 shows the standard curve for normal persons from the 
measurements made by Miss Matthey There is no point in calculating 
the curve of variation to the other side, since the values would to a 
great extent he below zero I think that these curves, although obtained 
on only 54 persons, demonstrate the individual variability and also 
show whether dark adaptation is normal or not When a curve lies 
outside, especially higher than the broken line, the dark adaptation is to 
be considered pathologic 
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Fig 40 — Adaptation curves (left chart) after preillumination of varying 
duration, represented by the irritation thresholds, which are given in millilux 
(average value of 10 single experiments) The numbers on the curves correspond 
to the duration of preillumination in minutes (After H K Muller Adapta- 
tion curves (right chart) after preillumination of varying duration, represented 
by the reciprocal values of the irritation thresholds (average values from 10 
single values, except with forty minutes) The numbers on the curves correspond 
to the duration of preillumination in minutes (After H K Muller 



Fig 41 —Curve of the threshold values for exposures of one-fiftieth second (I) 
one-tenth second (11) and with time illumination (vanishing threshold III) 
with reference to a relatne unit, represented by logarithms (After Bruckner oi'i’ 
Abscissas indicate duration of dark adaptation in minutes 
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Recently a standard curve has been published by Ferree, Rand and Stoll 82 
It IS based on over 200 single curves Unfortunately, the curve extends only to 
the twentieth minute after the beginning of adaptation, although important differ- 
ences may occur after this time 

Wolfflm suggested that persons with marked pigmentation of the 
fundus have better dark adaptation than those with little pigmentation 
Certainly the latter are often more affected by strong illumination, they 
have headache, are dazzled, and so on, appaiently because the damping 
of the light in the retina is too slight as a result of lack of pigmentation 
of the fundus ocuh But Miss Matthey did not find any differences m 
eyes with these two types of pigmentation (fig 43) 



Fig 42 — Standard curve of dark adaptation The continuous line correspon s 
to the averages expressed as logarithms with a base of 10 The broken me 
shows the upper limit of scatter found by addition of the logarithms of tie 
values and three times the amount of mean error of the single observation ( o' » 
while the dotted line represents the sum of the average and the single va ue 0 
errors (After Matthey^®) 


The dependence of the dark adaptation on age, suggested by many 
authors and recently by Ferree, Rand and Stoll, has already been 
mentioned (fig 44) 

There is also another result of some importance If the observa 
tion is begun after there is good adaptation to light, in the first ve 

82 Ferree, C E , Rand, G, and Stoll, M R Critical Values for the ^’g^ 
Minimum and for the Amount and Rapidity of Dark Adaptation, Brit J P 
18 673, 1934 

83 Wolffiin, E Einfluss des Lebensalters auf den Lichtsinn bei dun 
adaptiertem Auge, Arch f Ophth 61 524, 1905 
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Fig 43 — Dark adaptation The unbroken curve corresponds to the average 
values o£ the intensities of stimulation thresholds m persons with a relatively 
slight pigmentation of the ocular fundi, the dotted curve is for persons with a 
relatively marked pigmentation of the fundus oculi (After Matthey 



Fig 44 Dark adaptation The dotted curve corresponds to the average 
^aIues of the intensities of stimulation thresholds in persons of 11 to 17 years, 
the broken one is for persons of 18 to 39 jears and the unbroken one for persons 
of 45 to 59 sears (After Matthey *9) 
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to seven minutes the daylight apparatus functions alone, then follows 
a period during which both the dark and the daylight apparatus will 
be stimulated by the light, and finally a period during which only the 
daik apparatus reacts to the low stimuli 

This consideration leads to the theoretic suggestion of four possible 
types of adaptation 

1 A type with faiily high thresholds both at the beginning and 
at the end, corresponding to an imperfect working of both the light 
and the dark apparatus 

2 A type with relatively high thresholds at the beginning and fairly 
low thresholds at the end of the couise This corresponds to a poorly 



Fig 45 — Course of adaptation curves in the four different types of adaptation 
which can be distinguished (After Matthey'^s) 


functioning daylight apparatus with a dark apparatus which functions 
well 

3 Inversely, a type with relatively low thresholds at the beginning 
and relatively high thresholds at the end 

4 The best type, with low thresholds throughout, corresponding 
to a good functioning of both the light and the dark apparatus 

The curves in figure 45 show these foui types of adaptation If 
the dififerences, especially at the beginning of the adaptation, do not 
seem to be large, it must be lemembered that the curves represent 
the logarithmic values of the stimuli, and that the real diflfeiences are 
large 
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If the occurrence of these foui types is confirmed by further 
observations, this will support the so-called duplicity theory While 
Hering expressed the opinion that the visual substance was uniform, 
the zoologist Max Schultze«« m 1866 tried to prove by comparative 
anatomic studies that cones predominated in the retina of the daylight 
animals and rods m that of the night animals This theory was amplified 
by Pannaud®° in Pans and von Kries in Freiburg®' According to 
the duplicity theory, the light apparatus lies in the cones and the dark 
apparatus in the rods of the retina (fig 46) The latter alone con- 
tain the visual purple m their external limbs The absorption which lakes 
place when the different wavelengths of light pass through a solution of 
visual purple accords satisfactorily with the curve of the biightness 
of the spectrum at low intensity observed by the dark-adapted eye , under 
these conditions the eye does not see any color, but everything seems 
whitish gray oi black The curve coincides with that of the bleaching 



Fig 46 — The white circles correspond to the logarithms of the stimulation 
tiircsholds m an adaptation experiment There is a definite turning point between 
the fifth and the tenth minute The black circles are the logarithms of the stimu- 
lation thresholds m another adaptation experiment, in which only the cones of 
the fovea have been excited The curves correspond to the values which Hecht 
calculated on the basis of his adaptation formula Hecht has, for the mathematical 
analysis, separated the adaptation curve into two independent curves One com- 
prises the course of adaptation up to the turning point and illustrates the dark 
adaptation of the light apparatus, the other corresponds to the adaptation of the 
scotopic apparatus (After Hecht, S Ergebn d Phjsiol 32 282, 1931 ) 


84 Henng,'^ 1920, %ol 2 

85 Schuh7e, M Zur Anatomic und Phjsiologie der Retina, Arch f mikr 
^nat 2 175, 1866 

86 Parinaud, H La Msion, Pans, Octave Dom, 1898 

87 \on Knes Zur Theone des Tages- und Dammerungssehens, in Bethe 

A , and others Handbuch der normalcn und pathologischen Physiologic Berlin 
Uihus Springer, 1929, \o] 12, pt 1, p 678 ’ ’ 
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values of spectral lights for the visual purple (fig 47) This fact 
suggests that the latter is the substance the disintegration of which 
stimulates the rods in the retina 



Fig 47 — The X and dash line indicates the bleaching values of spectial lights 
for frog’s visual purple, and the dash and dot line, the human achromatic 
scotopic luminosity curve The abscissas indicate the wavelengths of the prismatic 
spectrum of the Nernst light , the ordinates, an arbitrary scale (After 
Trendelenburg Ergebn d Psysiol 11 1, 1911 ) 



Fig 48 — The continuous line indicates the achromatic scotopic luminosity curve 
of a deuteranope The dotted line is the luminosity curve of a monochromat The 
abscissas indicate wavelengths of the prismatic spectrum of gaslight, the ordinates, 
an arbitrary scale (After von Kries, J Ueber Farbensysteme, Ztschr f Psychol 
13 241, 1897 ) 


As mentioned before, the scotopic luminosity curve is the curve 
for persons with total congenital color blindness (figs 48 and 14) 
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The observations of general adaptation hitheito described were all 
concerned with the results obtained with one eye When both eyes 
aie used, the binocular thresholds change when the dark adaptation has 
progressed, namely, after a stay of ten or twelve minutes in the dark 
loom The binocular threshold has then only half the value of the 
monocular (fig 39) The statements of writers differ on this point 
Nevertheless, there is a remarkable diffeience between the light-adapted 
eye and the dark-adapted eye The summation of the sensations is not 
to be found with the light-adapted eye, even when stronger stimuli are 
used The brightness of an uncolored field is almost the same with 
monocular as with binocular vision 

Meanwhile, new experiments dealing with this problem have been 
carried out by G Schumacher m the ophthalmologic clinic in Basel 
As a stimulus this author used red light, which can be perceived only 
by the daylight apparatus He found that only the dark apparatus has 
the faculty of summation of the impressions of both eyes 

The difference between the dark-adapted and the light-adapted eye 
IS of theoretic interest The summation of the stimuli as the corielative 
of the psychic sensations must be localized in the central pait of the 
visual pathway In all probability it is situated in the corpus geniculatum 
laterale or the visual cortex of the posterior lobe or even higher In 
view of the influence of the state of adaptation on the summation, one 
must suppose that these central parts are also influenced by the general 
adaptation 

Starting from the duplicity theoiy, which is based on the presence 
of different retinal elements, it is not easy to understand how the change 
of excitability in the retina can influence the nerve centers Although 
it has not been sufficiently demonstiated, one must suppose that, just as 
I have shown for local adaptation, the light-dark adaptation is not 
confined to the peripheral organ 

Some other facts point in the same direction The entoptic visi- 
bility of the blmdspot is especially distinct when the eyes are slightly 
dark adapted, for instance, in looking at the sky after sunset Extreme 
degrees of dark oi light adaptation are both unfavorable for this 
observation Because the visibility of the blmdspot, as already men- 
tioned, is localized in the central parts of the visual pathway, it seems 
that the general adaptation influences these processes dependent on 
the contrast 
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A little while ago Frey,®^ in Zurich, Switzerland, found centrifugal 
neural paths between central parts of the brain trunk and the retina This 
fact also suggests, from the anatomic point of view, not only a central 
influence on the peripheral organ but the possibility of a reciprocal 
relation between the brain and the letina In this way the importance 
of dark adaptation in the phenomena of contrast may be understood 

I shall now speak of the stimulation of the eye not by the adequate 
light stimulus but by the electric current The results here differ if 
the thresholds of the light-adapted and of the dark-adapted eye aie 
compared Georg Elias Muller found the same thresholds for both, 
but others found the threshold for the dark-adapted eye about half 
that of the light-adapted eye Certainly the results were obtained before 
chronaxia, first studied by Lapicque, was known Therefoie, Achehs and 
Merkulow,®^ who considered this point, were probably right when they 
stated that the initabihty of the retina was equal m both cases It 
seems to me, however, that this question is by no means fully elucidated 
In all cases of electric stimulation the amount by which the threshold 
stimulus IS diminished is of a totally different size from that observed 
when the specific light stimulus is used The electric cunent must 
act on the visual substance at another part, perhaps, as some authors 
(foi instance, Hecht) have suggested, in the optic nerve and not m the 
letina In this respect it may be of interest to record that a summation 
of electric stimuli is apparently to be found only in the dark-adapted 
eye (table 4) 

DISEASES ACCOMPANIED BY DISTURBANCES OF DARK ADAPTATION 

I shall discuss briefly some diseases which are accompanied by dis- 
turbances of daik adaptation This disturbance is called night blindness, 
or chicken blindness, as the Russians call it on the supposition that 
fowls go to sleep early in the evening because they cannot see at night 

89 Frej', E Vergleichend-anatomische Untersuchungen uber die basale 
optische Wurzel, die Commissura transversa Gudden und uber eine Verbindung 
•der Netzhaut nut dem vegetativen Gebiet im Hypothalamus durch eine “dorsale 
hypothalamische Wirzel” des Nervus opticus bei Amnioten, Schweiz Arch f 
Neurol u Psychiat 39 255, 1937, 40 69, 1937 

90 Muller, G E Ueber die galvanischen Gesichtsempfindungen, Ztschr f 
Pstchol u Physiol d Sinnesorg 14 329, 1897 

91 Bruckner, A , and Kirsch, R Ueber den Einfluss des Adaptations- 
zustandes auf die Empfindhchkeit des Auges fur galvanische Reizung, Ztschr 
f Psychol u Physiol d Sinnesorg (Abt 2) 47 46, 1912 

92 Achehs, J D , and Merkulow, J Die elektrische Erregbarkeit des 
tnenschhchen Auges wahrend der Dunkeladaptation, Ztschr f Psychol u Phjsiol 
d Sinnesorg (Abt 2) 60 95, 1929 
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Those a€ected by night blindness cannot see sufficiently at low 
intensities and therefore are often disturbed when outdoois at night, 
especially in the country During the World Wai, such persons, who 
in the cities did not perceive any incapacity, were unfit foi military 
service, a great part of which was carried on aftei dark I saw many 


Table 4 — S'lnnmahon of Bmoctilar Excitations by Electiic Stimnh in the Light- 
Adapted and in the Dai k- Adapted Eye of Tzvo Ohsci-veis 
{Aftei Biucknei and Kiisch°^) 
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Fig 49— Dominant heredity of night blindness (pedigree of Cunier-Nettle- 
ship) $ indicates affected male, ?, affected female, g, healthy male, 9, healthy 
female, the circles containing numbers, the number of healthy offspring (After 
Francheschetti, in Schieck, F , and Bruckner, A Kurzes Handbuch der Ophthal- 
mologie, Berlin, Julius Springer, 1930, vol 1 ) 


of these men They were sent back because their daik vision was 
insufficient The degree of night blindness was often slight and the clini- 
cal state of the eye normal 


A good deal of night blindness ,5 hereditary The famous pedigree 

pub ished by Cunier-Nettleship, which includes ten generations, is 

well known (% 49) The hereditary form is dominant Curves of the 

adaptation made under the strict conditions mentioned m this article 
do not exist 

An acquired form of night blindness, with or without a condition 
f the conjunctiva known as xerosis, is well known to be caused 
b an insufficiency of vitamin A In Denmark, during the war mSt 
Mmdiiess was endemic because the population had to eat mmga 'ne! 
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which does not contain vitamin A A similar condition is frequently 
encounteied in Russia, as a result of fasting during Lent Occasionally, 
It occurs also in Western Europe in the spring The treatment is easy, 
because it is only necessary to give the patients vitamin A in the 
form of cod hvei oil, fresh vegetables or carrots 

The disturbances of adaptation found in retinitis pigmentosa, a 
degeneration of the retina which is included in the so-called hereditary 
familial degeneration of the central nervous system, is known by all 
ophthalmologists Types are found to vary from one geneiation to 
another Unfoitunately, so far there is no successful treatment for 
this disease 

As a result of the anatomic alteiations in the retina theie are 
deficiencies of dark adaptation in high myopia The stretching of the 
inner layer m the posterior part of the eyeball apparently affects the 
nutrition of the letina 

I shall discuss with a little more detail a special form of myopia 
found in the eyes of children An investigation into this condition was 
carried out in the ophthalmologic clinic of Basel in the eyes of 22 young 
children Probably such myopia is congenital A definite type of 
heredity was not to be found The fundus ocuh is relatively lightly 
pigmented at the posterior pole, but the region of the macula, on the 
other hand, is markedly pigmented The visual acuity is always more 
or less diminished, m the majority of cases it is not more than a third 
of normal The dark adaptation, as seen in figure 50, which shows 
the average values in the 22 cases in comparison with the standard cuive 
of the noimal eye, is not much higher, and after three fourths of an 
hour the thiesholds are nearly the same In respect to the evaluated 
curves, the thresholds at the beginning of the adaptation are decidedly 
higher than the normal 

These facts suggest that in this special foim of myopia the daylight 
apparatus is in some way deficient and the dark apparatus is not impaired 
Still more, this opinion seems to be supported by a single curve, such 
as that shown for instance in figure 51, which shows the relation of 
the upper limit of the variations of normal adaptation to the adaptation 
curve of the myopic child During the first ten minutes the curve lies 
outside the limit of normal, but it is thereafter nearly normal 

93 Investigations just published by E M Josephson and M Freiberger 
(Carotene Therapy of Retinitis Pigmentosa, Nature, London 139 155, 1937) 
seem to prove that the intramuscular injection of carotene diminishes the night 
blindness m the initial stages of retinitis pigmentosa 

94 Bruckner, A , and Franceschetti, A Myopie im Kindesalter, Arch f 
Augenh 105 1, 1931 
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Fig SO — ^Tbe continuous curve represents tbe “standard curve” of dark 
adaptation, the dash line corresponds to the average values of the intensities 
of the threshold stimuli in 22 children with myopia of the Bruckner and Fran- 
ceschetti type (After Bruckner and Franceschetti 



Time in Minutes 


Fig 51 -Cun e / indicates “standard curve”, curve 11, upper boundary of 
^read, curve III, adaptation curve of a child with myopia of the Bruckner- 
Francheschetti t>pe (After Bruckner and Francheschetti »*) 
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CLINICAL METHODS 
FOCAL ILLUMINATION 

Although in individual clinical cases the estimation of the visual 
acuity IS often difficult, the results obtained by intelligent persons with 
normal eyes agree sufficiently The variation in the illumination of the 
test caids is of most importance If this is too low or too high the 
visual acuity is less than with a modeiate degree of illumination Prob- 
ably the curve of visual acuity is not a linear function of the intensity 
of the illumination according to the Weber-Fechner law but is, as 
Janisch suggested, a so-called chain function (Keitenfnnktion) The 
difficulty arises from the fact that alteration in the intensity of illumina- 
tion also produces changes in the adaptation of the eye, and it takes 
some time for these changes to occur 

But I shall not discuss again this complicated subject, which helps 
one to understand the physiology or psychology of the procedure known 
as focal illumination This consists in the concentration of light by 
means of a convex lens on that part of the eye which it is desiied 
to examine exactly, e g , a cornea with opacity This is seen much 
more clearly by focal illumination than by simple diffuse light If the 
Weber-Fechner law were valid for the relative intensities of illumination 
involved, there would be no improvement of discrimination 

One leason for the inciease in visibility of the opacity is the slight 
degree of dark adaptation which takes place when this method is used 
111 the dark room, but there is another, more physical, factor Accord- 
ing to Lord Rayleigh, the intensity of the light diffracted by the dis- 
persed particles of a medium increases in proportion to the sixth power 
of the size of the dispersed particles But this is valid only in the case 
of the colloidal dispersions from 0 1 to about 1 millimicron (fig 52) 
If the dispersed particles are larger, the diffraction again decreases and 
the visible opacity diminishes 

Thus it is understood why in the intensive light of the slit lamp 
the normal cornea appeals not clear but relucent If the cornea has 
opacities, these may also be seen by daylight, because the degree of 
dispersion in them is larger than in a clear cornea I suggest that it is in 
this and not m the rough anatomic structure of the scars in the cornea 
that the reason for the opaque appearance of these parts must be sought 

TONOMETRY 

Generally speaking, the ophthalmologist makes use of the visual 
sense when examining his patients The physician or the surgeon more 
frequently employs the sense of hearing or touch Therefore the 

95 Janisch, E Das Exponentialgesetz als Grundlage einer vergleichenden 
Biologic, Berlin, Julius Springer, 1927 
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ophthalmologist often feels lost if he cannot use his eyes, as in the 

case of a growth in the orbit or elsewhere 

But in the investigation of the intraocular piessuie, the sense of 
touch IS often used m feeling the eyeball thiough the lids This method, 
fiist employed by Bowman,"® is still used by many physicians, although 
the majority now use a so-called tonometer By means of this instru- 
ment the estimation of the intraocular piessure is tiaiisf erred from 
the sense of touch to that of vision It is necessaiy only to observe 
the position of an indicator on a scale 

Although these instruments have also then sources of erior, the 
measurement is thereby made much more exact than the meie touch 
The absolute value of the intraocular pressure is not measuied, chiefly 
because the rigidity of the coinea varies according to the age of the 
patient Neveitheless, by the use of new curves, calculated by Hans 



Fig 52 — Dependence of the intensity of the dulness on the size of the particles, 
it increases to a maximum and then decreases again (After Ostwald, C W W 
Kolloidwissenschaft, Elektrotechnik und heterogene Katalyse, Kolloidchem Beihefte, 
1930, vol 32, nos 1-4 ) 

Karl Mullei,"" this piessure may be estimated with sufficient accuiacy 

(fig 53) 

It is inteiesting to determine the amount of error present when the 
physician estimates the tension m millimeters of meicury by the fingeis 
and immediately before or after this determines the tension mstiumen- 
tally This estimation is more complicated than the oiigmal method 
of Bowman He distinguished nine degrees normal tension, tension 
doubtfully, just or distinctly inci eased or diminished, and the two 
extremes, with the eyeball hard as a stone or soft as pap 

In figure 54 the pressure determined by the tonometer is shown 
In the abscissas and the pressure determined by the fingers by the 
ordinates M, the curve of averages, shows that from 10 to 30 mm 

96 Bo^^rmall, W On Glaucomatous Affections and Their Treatment by 

Iridectomy, Bnt M J 2 377, 1862 ^ 

97 Muller, H K (a) Augendruck und Lebensalter, Arch f Augenh 105* 

for,’ fcttf Aogendructeess™, Tononre.er 
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the coincidence is satisfactory But in the higher pressures the esti- 
mate by the fingers is always too low In the spread allowed by one 
(o-) and three times the standard deviation (3 a) the error may be 



Fig 53 — Tonometnc gaging curves for the 7 5 weight (original Schiotz 
tomometer) Curve I is for children between 1 and 10 years of age, curve II, 
for persons between 20 and 44 years, curve HI, for persons between 45 and 90 
jears (After H K Muller*”’'') 



— ^ Tonometer Pressure 

Fig 54 — Spread of the digital estimation of pressure (After H K Muller 

considered excessive For instance, a tension of 60 mm may be esti- 
mated as 20 mm or one of 25 mm as 40 mm of mercury If a 
pressure of 25 mm is considered the upper normal limit, the results 
show that it IS almost certain that the pressure lies within the normal 
limits when the eye is estimated as very soft 
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Even in determining only the difference between the two eyes, the 
errors sre important The experience of my colleagues and myself has 
shown that in 36 per cent of cases the diffeience was not coriectly 

estimated 

These results show clearly that it is impossible to rely on the 
fingers as a method of estimating tension m glaucoma 

SENSITIVENESS OF THE CORNEA 

In order to obtain knowledge of the state of the sense oigans of 
the skin in disease it has been necessary to obtain exact values for the 
stimulus applied m testing that sensation In the skin one distinguishes 
different qualities of sensation those of touch, pain, cold and warmth 
Knowledge of the function of these senses has been furthered by Max 
von Frey,°® Goldscheider,°° Blix^°° and otheis Von Frey used hairs 
(fig 55) of different stimulus value, which he determined from the 
1 elation between the area of the hair and the weight it was able to 
suppoit This pressure value, as von Frey called it, is determined by 



the , which gives a figure of greatest impor- 

tance foi measuring tactile thresholds in skin 

The same method has also been used in recent times by ophthal- 
mologists, foi instance, Marx,^®^ Studemann,^®^ pflimlm It was 
used especially to determine the thresholds of the cornea 


98 von Frey, M (o) Beitrage zur Physiologie des Schmerzsinnes, Ber u d 
Verhandl d k sacks Gesellsch d Wissensch zu Leipzig, math -pbys K1 46 187, 
1894, (&) Untersuchungen uber die Sinnesfunktionen der menschlichen Hauti 
Abbandl d math pbys Cl d k sacks Gesellsch d Wissensch 23 208 211 212 
and 228, 1897 

99 Goldscheider Thermorezeptoren, in Bethe, A , and others Handbuch der 
normalen und pathologischen Physiologic, Berlin, Julius Springer, 1926 vol 11 pt 

1, p 131 > > 1 

100 Bhx. M Experitnentelle Beitrage zur Losung der Frage uber die speci- 
fische Energie der Hautner\en, Ztschr f Biol 20 141, 1884 

Hirz^e^l ^2^' ^ Empfindhchkeit der menschlichen Hornhaut, Leipzig, S 

102 Studeman^ H Quantitative Prufung verschiedener Anaesthetica m ihrer 
V irkung auf die Hornhaut, Arch f Ophth 115 119, 1924 

103 Pflimiin, R Zur klinischen Unterscheidung verschiedener Formen des 
Herpes corneae, Ber u d Versamml d deutsch ophth Gesellsch 48-212, 1930 
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There has been a lengthy discussion about the qualities of sensation 
which can be perceived by the cornea Von Fiey supposed that it is 
possible to perceive only pain and cold, because in this membrane 
there are anatomically only two kinds of sense organs the free ends 
of nerve fibers in the epithelium and the little bodies of Meisner-Krause 
On the other hand, Goldscheider emphasized the ability of the cornea 
to perceive also the simple sensation of touch, if the stimulus is feeble 
enough I am unable to agree with von Frey in his statement that one 
cannot judge the quality of sensations by perceptions but can consider 
it only with regard to the anatomic appaiatus Finally, perception 
alone has to decide the qualities of the sensations Therefore, Stem 
declared that the thresholds for touch and for pain in the cornea were 
almost equal, a finding which seems to be confirmed by the observations 
made in Basel, to which I have referred 

However, the hair method introduced by von Fiey is a very good 
one and peiniits one to recognize the degiee of the sensitiveness of the 
cornea in normal and in pathologic conditions much more exactly than 
when using a few fibers of cotton wool with an unknown stimulus 
value Admittedly, the von Fre}'^ haii test has souices of error, but I 
shall not deal with these 

Many investigations by von Frey’s method have been cairied out to 
measure the efficiency of anesthetics on the cornea Figure 56 shows 
some curves prepaied by Studemann,’-®- which demonstrates how differ- 
ently some anesthetics affect the sensitiveness of the coinea Studies 
were first made on labbits A slight winking of the lids was taken 
as an indication that the animal perceived the stimulus 

When the thresholds of the human cornea are tested, the patient 
states when he feels a sensation By this method one can satisfactorily 
determine whether the sensitiveness is diminished or not, because the 
mean threshold in the center of the normal cornea corresponds to a 
hair of from 0 2 to 3 Gm per square millimeter The sensitiveness 
changes from point to point Figure 57 shows a diagram published by 
Strughold showing the different levels of thresholds It will be 
noted that the sensitiveness is lower in the periphery of the cornea than 
111 the center 

It appears that about 10 per cent of human beings have a 
higher threshold in the cornea, equivalent to a value of from 10 to 15 
Gm per square millimeter (Pflimlin These, too, are individual dif- 
ferences, the clinical value of which has not yet been established It 
IS not known, for instance, whethei these corneas are more liable to 

104 Stein, H Welche Empfindungsqualitaten vermittelt Hornhaut und Binde- 
haut des menschlichen Auges ? Klin Wchnschr 4 819, 1925 

105 Strughold, H Die Sensibilitat der Horn- und Bindehaut des normalen 
menschlichen Auges, Zentralbl f d ges Ophth 19 353, 1928 



BRUCKNER-INDIVIDUAL VARIABILI T Y 


933 



Fig 56 — Decrease of the anesthesia after the use of vauous anesthetics 
K indicates 4 per cent cocaine hydrochloride , T, 4 per cent tutocaine hydrochloride , 
H, 2 per cent phenacaine hydi ochloride , N, 4 per cent procaine hydrochloride, 
A, 4 pel cent alypin, K', 4 per cent cocaine hydrochloride plus epinephrine 
hydrochloride , V, 4 per cent tutocaine plus epinephrine hydrochloride , H', 2 per 
cent phenacaine plus epinephrine hydrochloride, N' , 4 per cent procaine hydro- 
chloride plus epinephrine bitartrate, and A', 4 per cent alypm hydrochloride plus 
epinephrine bitartrate The powers of the stimulus hairs are marked on the Y 
axis in tension values , the abscissas indicate time in minutes (Aftei Studemann 



Fig 57— The thresholds on the cornea and conjunctna of the human eye 
The numbers indicate the pressure values of the stimulus threads (or stimulus 
hairs) 111 grams per square millimeter (After Strughold 
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attack from herpes coineae, a disease which is always accompanied by 
a diminution of the corneal sensitivity 

The cold sensation of the cornea, studied especially by Strughold 
has not been studied clinically I shall merely demonstrate the distri- 
bution of the points where cold can be perceived from an illustration 
published by this author (fig 58) 

I believe that a more detailed investigation of the different qualities 
of sensation in the anteiioi segment of the eye may give interesting 
results 

DISEASES OF THE EYE DEPENDENT ON CONSTITUTION 

AND ON CLIMATE 

I have repeatedly spoken about the individual differences in the 
sensory function of the eye This difference of reaction between one 
peison and another ma}'’ be inherited or acquired 



Fig 58 — The topography of the cold points in the anterior part of the human 
eye (After Strughold, H , and Karbe, M Ztschr f Biol 83 2075, 1925 ) 

I shall consider some examples of diseases of the eye which demon- 
strate the variable reactions of different persons to the same influences 
or factois causing diseases I shall touch on a question which is of 
great interest to modern medicine, namely, how the congenital constitution 
influences pathologic processes The same disease never takes exactly the 
same course m 2 cases The infectious diseases especially show extreme 
vaiiations Formerly, when dependence on bacteriology was at its 
height, these differences were attributed to the variability of the micro- 
organisms Nowadays, differences in the constitution of the affected 
person are given a much greater weight than twenty-five years ago 
Undoubtedly, this brings up difficult problems, the extent of which 
IS not fully realized and the solution of which is still far distant Of 
the manifold ophthalmologic subjects of this type, I shall discuss only 
two The first is tuberculous diseases of the eye, and the second, the 
dependence of some diseases on weather and climate 
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TUBERCULOUS DISEASES OF THE EYE AND GENERAL 

CONSTITUTION 

I shall considei the leal tubeiculous diseases of the eye, namely, 
those which are pioduced by a metastatic infection by the bacillus of 
tuberculosis itself, and of those conditions, only those of the uvea, namely, 
nitis, C 3 ^clitis and choioiditis 1 shall also say a few words about 
scrofula of the eye as a tuberculotoxic condition 

It was Julius von Michel, of Wurzburg, Geimany, who fifty yeais 
ago recognized that many mflammatoiy conditions of the uvea aie 
tuberculous Foimeily all ophthalmologists, like those in Fiance today, 
considei ed the majority of these disoideis to be syphilitic Ceitainl) 
the cause depends on the locality, but now, with modern impioiements 
in the methods of clinical imestigation and by means of the Wasser- 
mann test, the cause of the condition can be ascei tamed m the majoiity 
of the cases 

I shall confine myself to a discussion of reseaich which shows 
that the type of leaction to disease is dependent on geneial constitution 
and age 

It IS well known that the piiraaiy infeclion in an animal takes an 
entirely difteient couise fiom that of a secondary infection Similai 
observations can be made in cases of tubeiculous conditions of the 
eye, with then fiequent i elapses While the first attack of tuberculous 
iridocyclitis is usually accompanied by seveie symptoms of inflamma- 
tion, these aie often missing in relapses Therefore, it sometimes 
happens that the patients themselves do not lecognize the new attack 
This IS an example of the difteient leactions of the local tissue to the 
poison of the tubeicle bacillus Piobably a local immunity is set up 
However, in some cases the first attack also proceeds quietly, owing 
perhaps to the different mass of the bacteiia cained into the eye by the 
blood stream oi to a preexistent local immunity 

With regal d to the fiequency of tuberculous conditions of the 
eye, some important facts have been discovered Ophthalmologists in 
the northern and southein parts of cential Euiope noticed that to the 
south of the Mam River and m the region of the Rhine these condi- 
tions are much more frequent than in the northern parts For instance, 
in Komgsberg I observed only a single case of tubeiculous choroiditis 
during four yeais, while I frequently saw cases in Wurzburg and in 
Basel The same difference has been noted by Axenfeld between 
Rostock and Freiburg, Germany, and by Lohlein between Giiefswald 
and Freiburg These authors were completely at a loss for an 
explanation 

In my opinion, the influence of race is impoitant This suggested 
Itself to me while I was leading a book by the psychiatiist Kiet- 
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schmei He expressed the opinion that the genial tempei ament rela- 
tively frequent in the southern pait of Wurteinburg is the result of the 
mixture of the different types of the race In the northein part of 
Germany tall, slender, asthenic oi athletic persons aie to be met with 
and are perhaps now bettei known through political considerations than 
from exact measurements by anthropologists There is a remarkable 
bodily difference between the types called asthenic and athletic and the 
smallei and broader type, with the so-called pyknic construction of 
body, so prevalent among the inhabitants of the Alps 

The first two types, as Kietschmer suggested, are con elated 
with the so-called schizoth 3 'mic psychic behavior, the latter type, with 
the cyclothymic The latter are the persons who change in their reac- 
tions and alternate between optimism and pessimism, they are extro- 
verts, while the otheis are introverts When these two physical and 
psychic types are mixed, as at the boundaries of the two parts of cen- 
tral Europe, internal psychic strained relations result, and these are often 
productive of genius 

To suppose that differences of bodily constitution would influence 
the frequency of ocular tuberculosis was obvious The tall, slendei 
persons of asthenic build are more fiequently attacked by tuberculosis 
of the lungs than the small, broadly built type Still, the general impres- 
sion suggested is that these pyknic types are especially affected by ocular 
tuberculosis but not by progressive tuberculosis of the lungs, as I shall 
show 

Some measurements made m Basel by my colleague. Professor Gigon 
of patients with tuberculosis of the eye suggest that this idea may be right 
When compaied with the measurements obtained by Neuei and Feld- 
weg in Germany for patients with tuberculosis of the lungs, certain 
differences are apparent The mean circumference of the chest is 
different, also the weight in relation to height (tables 5 and 6) If 
calculations are made with the indexes of Rohier and Bornhardt 
(tables 7 and 8) it will be seen that these patients lepresent the p34nic 
type and are in a bettei general bodily condition 

In Rohrer’s index the values between 111 and 1 31 are the limits 
for the asthenic type , from 1 36 to 1 49, for the athletic type, and 
from 1 47 to 1 58, for the pyknic type Therefore, the majority of these 
patients, especially the women, correspond to the last type 

106 Kretschmer, E Geniale Menschen, Berlin, Julius Springer, 1929 

107 Kretschmer, E Korperbau und Charakter, ed 2, Berlin, Julius Springer, 
1922 

108 Neuer, I , and Feldweg, P Korperbau und Lungenphthise Beitrag zui 
Konstitutionswissenschaft, Ztschr f d ges Anat (Abt 2) 13 88, 1927 

109 Rohrer and Bernhardt, cited by von Rohden, F Methoden der konstitu- 
tionellen Korperbauforschung, in Abderhalden, E Handbuch der biologischen 
A.rbeitsmethoden, Berlin, Urban & Schwarzenberg, 1925, vol 9, pt 3, chap 4 



Table 5 — Avciage Ctnumfcicncc of Chest of Patients zmth 'J nbci ciilosis 

of the Eye 


Body Height, 
Cm 


Number 


ICO 0 165 5 
165 0 170 6 
170 0175 5 
175 0 180 5 


145 0 ISO 5 
150 6 155 5 
155 6-160 6 
ICO 6-165 5 
165 6 170 6 
170 6-176 5 


Men 

0 

6 

5 

1 

\\ omen 
4 

1 ) 

14 

11 

3 

1 


Eesults in Results of 

Bnscl Clinic, Ncucr and Feldwcg, 
Cm Cm 


881 87 

<12 0 88 

SOS 89 

<J9 5 00 


82 0 78 

819 80 

831 82 

87 5 84 

85 3 60 

87 5 88 


Table 6 — Avciage 

IVciglii of Patients 

xoith 7 libel culosix 

of the Eye 

Body Height, 

Cm 

Number 

Results In 

Basel Clinic, 

Kg 

Results of 

Neuer and Felducg, 
Kg 

ICO 6 163 5 

Men 

9 

6612 

57 5 

163 6 170 5 

0 

72 6 

606 

170 6 173 5 

{ 

66 9 

63 5 

175 6 180 6 

1 

818 

66 6 

145 6-150 5 

1\ omen 

4 

58 9 

44 

130 6 155 6 

16 

04 1 

48 

155 6-160 5 

14 

63 4 

62 

160 6 165 5 

11 

CS9 

66 

165 6 170 5 

0 

66 5 

00 

170 6 176 5 

i 

855 

64 


Table 7 — Measiuements of Patients m Basel Accoiding to Boinimdfs Index* 


Men 

—A \ 

Number 


<0 1 

-00 1 to -)-3 5 3 

-i-3 6 to -f 9 0 11 

>-f90 5 


Women 


Number 

<0 2 

+ 0 1 to -f 3 5 C 

-f 3 6 to -t-9 0 10 

>-f9 0 25 


* J = weight 


Circumference of Chest x Body Height 
240 


Table B—Mcasm cments of Patients in Basel Accoidmg to Rohiei’s Index >' 


Men 

«_ ^ 

Number 


Women 

r- — — — K — 

Number 


<133 
1 33 to 1 40 
1 41 to 1 50 
>1 50 


4 

2 

7 

7 


<133 
1 33 to 1 40 
1 41 to 1 50 
>150 


* J = 100 X 


Body Weight 
Body Height 


4 
7 

5 
33 
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Concerning Bornhardt’s index it may be remembered that + 9 cor- 
responds to a very good state of nutrition, +35 shows sufficient nutri- 
tion and a negative value indicates a bad condition 

It must be remembered that the investigations made by my col- 
league and myself were chiefly confined to elderly persons, while Born- 
hardt’s index is derived from younger ones Further, it must not be 
forgotten that women after the climacteric become heavier, which, 
however, does not prove that the general state of nutrition is really 
better but indicates rather that the tissues may contain more watei 
Nevertheless, I think that these results perhaps give a hint for the elucida- 
tion of geographic differencs in the frequency of tuberculous diseases 
of the eye 

A point which seems to be of importance is the preponderance of 
women over men The first attack especially happens at a definite age 
Concermng this point we found from a series of 100 cases of tuber- 


Table 9 — Age of Onset of Tubej culosts of the Eye m Males and Females 

(After Achetmann'^) 


Age 

0-9 

10-19 

20 29 

SO 39 

40 49 

50-59 

60-69 

70 79 


Tr 

Tr 

Yr 

Yr 

Yr 

Yr 

Yr 

Yr 

Total 

Eemale 


10 

9 

15 

18 

14 

3 

1 

70 

Male 

1 

10 

10 

2 

6 

1 



30 

Sum 

1 

20 

19 

17 

24 

15 

3 

1 

100 


* Achennann, E Klinisch statlstisoher Beitrag zur Kermtnls der Iridocyclitis tuberculosa, 
Schweiz med Wchnschr 56 1119, 1926 


culosis of the eye that the beginning of the illness occurs in the 
majority of patients during the fifth or sixth decade (table 9) This 
holds good also when considered in i elation to population The second 
maximum of tuberculous disease, during the second and third decades, 
is apparent only if the figures are considered in relation to the whole 
population 

Consideration of sex incidence shows that the disease is more fre- 
quent in women than in men (table 9) in the fifth decade Perhaps 
there is a second peak in the second decade, but the number of cases 
IS not sufficient to justify a definite conclusion In the male the peak 
lies m the second and third decades , the minimum m the fourth is not 
certain, owing to the small number of cases 

These differences in the onset of tuberculosis of the eye are cer- 
tainly due in women to a diminution of the power of resistance during 
the climacteric and perhaps also to similar changes at the beginning 
of sexual maturity The maximum for the males m the second and 
third decades may be caused by increased demands of the daily work 
which the youthful organism is not yet fully able to meet 
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The Mew that nidocyclitis in eldeily w^omen is mostly of tuber- 
culous oiigin, and not of a completely unknowm causation, is now^adays, 
I believe, geneiall}’’ adopted in Cential Euiope, although the Austiian 
ophthalmologists foi a long lime would not accept it 

All tuberculous conditions of the inner parts of the e3^e aie meta- 
static, aiismg fiom some othei focus m the body This focus in nearly 
all cases lies m the lungs or in the glands of the chest Accordingly, 
the first intraoculai attack often follows an attack of influenza oi 
grip, by wdiich an incompletely healed focus becomes mobilized and 
the bacteiia leach the e)'e oi some othei organ This stage of the 
illness coiiesponds to that of geneiahzation and coincides wath the 
second stage of Ranke It lasts many years 

Although it must be assumed that m all cases of mtiaoculai tuber- 
culosis thei e IS an older focus in the chest which is still active or wdiich 
has been leactivated, many authois have emphasized that even in cases 
of serious iniolvement of the eye disease cannot be found clinically 
in the lungs There is especially no piogressive focus in the lungs, 
and the patients seldom die in consequence of tubeiculosis of the lungs 
Some aulhois foimeily suggested that when nothing is to be found 
m the lungs, the cause of iridocyclitis is probably tubeiculosis' This 
opinion is ceitainly not justified, because wflien one examines the 
patients wuth roentgen lays some tuberculous lesions of the chest aie 
usually found It is ceitainly often impossible to say whethei or not 
there is an active piocess in the lungs 

But Werdenberg,^^! of Dai os, Switzerland, emphasized that if a thorough 
general examination is made evidence of tuberculosis is likelj' to be found m the 
chest He found that m 60 per cent of moie than 1,000 cases the condition in 
the chest was insignificant, but in 30 per cent it was serious However, it must 
be remembered that the patients sent to Werdenberg in his sanatorium in Davos 
usually have a serious or extreme condition 


A con elation betw^een the foim of the disease in the chest and that 
in the eye could not be established The majoiity of relapses are 
ceitainly caused by incompletely cured conditions m the chest 

Intiaoculai tubeiculosis is, as I have shown, to be compared to 
the other metastatic forms in the body Rolhei at Leysin, demon- 
strated that general surgical tubeiculosis also is not associated with 
severe lesions in the lungs Pei haps it is of mteiest that my assistant 


110 Ranke, K E Pnmaraffekt, sekundare, und tertiare Stadien der Lungen- 
tuberkulose, Deutsches Arch f khn Med 119 201, 1916 

111 Werdenberg, E Zur Beurteilung und Behandlung der Augentuberkulose 

Khn Monatsbl f Augenh (supp ) 94 1, 1935 ’ 

112 Rolher, A Die Heliotherapie der Tuberkulose mit besonderer Beruck- 
sichtigung ihrer chirurgischen Formen, ed 2, Berlin, Julius Springer, 1924 
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Di Achennann duimg his investigation of 100 cases of tubeiculosis 
of the lungs at Leysin several years ago found only 1 patient with 
oculai tuberculosis 

The explanation of this difiference between the state of the eye 
and that of the lungs is at piesent fai fiom clear Theie must be some 
special reason for this immunity, which at present is not known but 
which certainly depends, as already observed, on the geneial constitu- 
tion of the body Nevertheless, intraocular tuberculosis must alwa3^s be 
treated not only by local medication but by general measures A stay 
in the mountains for many months often brings about surpiising lesults 
I have seen this m many cases The former, and even present day, 
use of tuberculin without definite indication should be avoided 

The importance of early complete healing of the local piocess in 
the eye is seen m table 10 (Achermann) It shows the correlation 
between the duration of the oculai disease and the diminution of the 


Table 10 — Deaease of Visual Acuity zvith Incicasmg Duiatwn of Tubcuulotis 
Disease of the Eye (Ajtei Acheimann) 


Visual Acuity 

6/5 

4 

3 

3 









6/6 

15 

6 

2 

1 

— 

— 







2(1) - 


6/8 

10 

2 

2 

1 

— 

— 


1 


(1) - 



6/12 

9 

5(1) 

— 

2 

1 

— 

1 


— 

1 — 

— 

6/18 

7 

4(1) 

2 

i 

1 

— 





— 

2(1) 1 

1 

6/24 

2(1) 


2 

1 

— 

— 

— 

1 

— 

1 1 

1 

6/S6 

1 





— 

1 

__ 


1 — 

1 

6/60 

1 

3(2) 

1 

j 

— 

— 

1 

1 

— 

2 1 

1 

Counting: Augers at 1 2 m 

— 

3(1) 

o 

4 

— 

4 

2 



— 

4 3 

7 

Light sensation 

— 

— 

1 

4 

1 

1 

3 

2 

1 1 

7 

Duration of the disease, yr 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 15 

20 


visual acuity in the cases in which relapses occuiied Good visual acuity 
IS to be found chiefly in cases of involvement of less than four years’ 
duration The visual acuity is seen to decrease as the duration of the ill- 
ness increases This is due to the exudates formed by the inflammation 
and latei often to complicated cataract The table proves that by eveiy 
means available complete cure of the condition in the eye must be 
attempted at its commencement 

Sciofiila of the Eye — When one considers the i elation between the 
local tuberculous condition in the eye and the primary focus in the 
chest, a certain degiee of antagonism is found In contrast to this 
fact are the conditions which are to be found in the cases of scrofula 
This illness is also one involving the whole body It manifests itself 
principally on the skin and on the surface of the eye (the conjunctiva 
and cornea) 

Scrofula is at present legaided as a tuberculotoxic condition with 
a hypersensitiveness of the integument, caused by the toxins of the 
tubercle bacillus Children especially are affected, apparently m con- 
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nectioii with a piimaiy infection in the lungs Theiefoie, the typical 
phenomenon of sciofula of the eye, the phlyctenule, is not due to 
the tubeicle bacillus but is to be legaided as a specific reaction to the 
toxin Admittedly the endogenous factoi is not the only one, foi 
exogenous factoi s, such as uncleanliness, bodily stiain and lack of 
flesh an. can all play then pait in pioducing the condition 

In sciofula of the e 3 e. a closei connection exists between the seventy 
of the local focus in the eye and that m the chest than m tiue tubei- 
culosis Table 11, published by Staldei,”^ shows the lesults in 100 cases 
of scrofula of the eye in which the stale m the lungs was determined 
by loentgen examination m the Geneial Policlinic in Basel In only 
17 cases weie there negatne oi unceitain findings m the chest The 
examinations weie made with the fluoioscope foi leasons of economy, 

Table 11 — Ini)aiho)ac\c Coitdiftou m Pahenis zvith Saofulous Inflammaiion 

of the Eye (Afta Sialdci ) 




Hllus 


Xcgntiie 

t 



or 

Condition 

tVitli 


Uncertain 

of 

Oalcifi 

Aeq m Years 

Diagnosis 

Hllus 

cation 

0 5 

3 

7 

1 

C 10 

3 

10 

5 

11 15 

2 

11 

C 

1G20 

5 

S 

2 

2125 

1 

2 

2 

Over 25 

3 

0 

3« 


17 

33 

10 


Condition 

Condition 



of Lungs 

of Lungs 



tVlthout 

Vitll 



Physical 

Physical 

Total Number 

Conflr 

Conflr r 


j , 

ination 

ination 

Positive 

Altogethei 

1 

8 

1C 

10 

2 

7 

19 

22 

3 

7 

21 

23 

4 

1 

8 

IS 

4 

3 

0 

10 

3 

4 

10 

13 

17 

30 

83 

100 


* Without enlargement of hllus 


but the same lesults ^YOuld have been obtained had photogiaphs been 
made 

The patients ivith seveie scrofulous conditions of the eyes aie often 
found to have maiked alterations in the lungs A typical enlargement 
of the hllus was observed in children under 5 yeais of age In patients 
moie than 5 years old this was combined with calcified foci or was absent, 
indicating a tendency tow^ard healing After the sixteenth year the 
number of paitents having lesions of the lungs inci eases In the third 
decade and later the number of positive findings m the lungs diminishes 

Generally, one may say that scrofula of the eye is always associated 
with alterations in the chest of no small degree but apparently of no 
great malignancy Therefoie, some physicians have lecommended mar- 

113 Stalder, H Zur Kenntnis der Lungenbefunde bei Augenskronhulose 
Schweiz med Wchnschr 56 618, 1926 

114 It may be mentioned that the dark-adapted eye when looking at the 
fluorescent screen has a very low visual acuity When the light-adapted eye looks 
at photographs it can distinguish considerably more detail 
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nage with women who had had scrofula in their childhood, because of 
the protection which this gives in later life against progressive tubercu- 
losis of the lungs This seems to be only partly justified 

DISEASES OF THE EYE IN RELATION TO WEATHER AND CLIMATE 

The significance of climate or of definite influence of the weather 
on the incidence of some general diseases has been noted occasionally 
But in recent years the interest in this problem has increased 

Among others, Hellpach,^^® in Germany, studied the influence of 
the weather on man In Switzerland, Fritzsche affirmed that under 
the influence of the foehn wind the frequency of apopleptic seizures, 
embolisms and thromboses inci eased At Innsbruck, in Austria, for 
instance, where the foehn wind is very strong, the physical and mental 
energy of those who are sensitive to this phenomenon of the atmosphere 
IS considerably diminished Surgeons do not operate during this time 
unless it IS absolutely necessary, because of the decreased resistance 
both of the patient and of the physician 

The typical foehn is a so-called falling wind (Fallwmd), which approaches the 
heights as a warm wind from the south On the ridge of the mountains it becomes 
colder and therefore heavier It then descends rapidly and in doing so again 
becomes warmer Violent storms, accompanied by manifold disturbances in the 
atmosphere are frequent in consequence 

The precise way in which the foehn affects the human body is still unknown 
No opinions in regard to this problem have been confirmed 

The factors which change with the weather and which aie oidinaiily 
registered by the meteorologic stations are temperature, intensity and 
direction of the wind, clouds, precipitation and atmospheric pressure 
Recently the degree of cooling {AbknJilungsgi osse) also has been 
recorded by some institutes, for instance, in Basel and Davos 

The degree of cooling takes account not only of the temperature but of all 
factors which cause loss of warmth to a small black sphere of metal which is 
heated electrically to 36 5 C The sphere is placed, for instance, on the roof of a 
house The amount of electric current necessary to keep the black sphere at 
a constant temperature of 36 5 C is then measured 

Cooling depends on several factors the temperature, the wind, the rate of 
emission of heat from the black sphere into the surrounding air and the absorption 
by it of heat from the sun It is clear that the same factors which are of importance 
in such an example of cooling influence the living organism in a similar manner 
Therefore, this index may be expected to be of greater biologic interest than that 
of temperature or of the wind alone 

115 Hellpach, W Geopsychische Erscheinungen, ed 3, Leipzig, Wilhelm 
Engelmann, 1923 

116 Fntzsche, E Witterung — Thrombose und Lungenembolie, Schweiz med 

Wchnschr 60 889 and 1055, 1930 
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Some authors have suggested that the free ions in the atmosphere also influence 
the human body, especially the vessels But determinations made in the meteoro- 
logic laboratory at Davos, Switzerland, under the direction of Morikofer proved 
that the number of positive and negative ions, both large and small, changes rapidly 
in a room, for instance, without any influence on the human body Therefore, this 
factor is probably not of importance 

I recently investigated the con elation between the state of the weather 
and the incidence of certain diseases in the ophthalmologic clinic m 
Basel I obtained some interesting facts The obseivations extend ovei 
a period of nine years, fiom 1926 to 1934 



Fig 59 Hordeolum from 1926 to 1934 Frequency in percentage for a month 
of thirty days The dash line indicates the frequency curve for the policlinic 


Hordeolum — I shall refer biiefly to hoideolum I have not dis- 
tinguished here between disease of the large meibomian glands and 
that of the small Zeiss glands m the outer surface of the lid at the seat 
of the eyelashes These glands have almost the same function and 
aie also generally exposed to the same noxious conditions 

In regard to the fluctuation in the frequency of this disease in i ela- 
tion to the seasons, figure 59 shows that there are three periods of 
incidence, namely, in January, June and August A minimal number of 
cases are to be found m May and in the last three months of the year. 


\T Ergebmsse con lonenzahlungen m Davos 

Verhandl d Schweiz naturforsch Gesellsch, 1932, p 324 - ’ 
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That this increased frequency is not dependent on the number of 
patients attending the policlinic at Basel is easily seen from the diagram 
in figure 59 Therefore, the variation in frequency of this disease must 
be significant, all the more so as the number of cases (about 1,000) 
seems sufficient for conclusions to be drawn 

On correlation of the factors concerning the weather with the onset 
of hordeolum in each case, an undoubted dependence on temperatuie 
was found, especially as regards fall m temperature or a high degree 
of cooling Figures for the degree of cooling are available in Basel 
only since 1929 Table 12 shows that in two thirds of all cases of 
hordeolum the condition is related m onset to a fall in temperature 
and an increase in cooling rate The fall in temperature occurred one 
or two, seldom three, days before the appearance of the sty This 

Table 12 — Hoideolnm, Dependence on Lowetmg of Temperature and 
Inaease m Degree of Cooling 


Temperature Cooling 





+ 

— 

1^29 

62 

34 

1930 

88 

47 

1931 

81 

43 

1932 

82 

44 

1933 

91 

43 

1934 

81 

45 

Total 

483 

258 


Increase of degree of cooling 1929 1934 
Decrease of temperature 1929 1934 
Decrease of temperature 1926 1934 


Total 

+ 


— 


Total 

96 

65 


31 


96 

135 

99 


36 


135 

126 

94 


32 


126 

126 

82 


44 


126 

134 

83 


51 


134 

126 

84 


42 


126 

743 

507 


236 


743 


507 

236 

-- 

68 2% 

31 8% 


485 

258 

ss 

63 9% 

34 7% 


698 

347 

= 

66 9% 

33 2% 


(1.045) 


time, as is to be expected, coi responds to the period of incubation 
Considering the large number of cases, coincidence can be ruled out 
In my opinion, the skin of the eyelids, being exposed to the influence of 
weather, is cooled and consequently has a lowered resistance to the 
bacteria, especially staphylococci, which are present in the skin The 
lowering of the resistance of the tissues permits the onset of inflam- 
mation This explanation accords with the opinion, often expressed 
by the patient, that he had been chilled before the hordeolum appeared 

It IS to be noticed that long periods of cold do not increase the number 
of cases It is only in the beginning of the period that cases become 
more frequent, especially when the cold sets in after a period of waim 
weather 

It seems to me that this fact proves that the skin and its organs 
were previously adapted to a higher temperature and are not able to 
accommodate themselves quickly enough to the lower temperature 

But there remain about one third of all cases which cannot be 
explained m this wa)'- Here othei influences may be at work It is 
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especially noticeable that duiiiig the summer an extiemely high tempeia- 
tiire fiequently coincides with an outbieak of hoideolum This may he 
due to the patients’ having exposed themselves to a Inghei degree of 
cooling, say m a di aught, with the intention of seeking lelief fiom 
the heat The onset of the hoideolum may be explained m the same way 
as before But it seems moie piobable that copious perspiiation of the 
face leads to a lubbing oi touching of the lids with the fingeis or pocket 
handkei chief and a consequent infection of the glands This suggestion 
would be in accoid with the fact that many peisons have geneial inflam- 
mation of the follicles in the skin aftei peispiiation 

Catmihal Ulcer of the Coniea — Conditions similai to those which 
favor the occuuence of hordeolum also accompany the onset of the 
so-called maiginal oi cataiihal ulcei of the coinea This small ulcei, 
which lies from 0 5 to 1 mm from the margin of the coinea, is benign 
but tends to i elapse foi some 3 'eais afterward It occurs mostly m 
middle-aged or elderly peisons ,The 1 elapses suggest that some consti- 
tutional factor may be at rvoik 

It rvas noticed that often duimg the summei wdien a few cold days 
occurred suddenly this disease w'as faiiiy frequently encountered The 
statistical treatment of about 300 cases confiims these observations, 
because the highest frequency is to be found from July to October, 
wdnle during the winter it is relatively low Theie are two minima 
one during May and June, and the second in November and Decembei 
(fig 60) 

Consideiation of the meteoiologic factois has made it possible to 
establish here too a definite connection between a fall m tempeiatuie 
or an inciease m the degree of cooling and the onset of the ulcer Theie 
IS therefore a strict positive correlation betw^'cen the beginning of this 
ulcer and the state of the weather In about three fourths of the cases 
theie IS such a connection (table 13) 

This relation is especially cleai in the summei months It may be 
explained by the absence of vessels in the coinea and the lowei 
temperature of that membiane in relation to the lest of the body When 
the cornea during the warm season has been adapted to a high tem- 
perature, cool weather causes an exaggerated loss of warmth and thereby 
diminishes its resistance Since there are no specific bacteria which 
cause the ulcer, a constitutional factoi must ceitainly be responsible, 
of what nature it is difficult to say Perhaps defective adaptation of 
the cornea to extreme temperatures is due to an insufficient regulation 
of the sensitiveness of the vessels in the immediate neighborhood of 
the cornea It would be of interest to determine whether these patients 
show any similar alteration of the general vessels The method of 
Otfried Muller, the so-called microscopy of the capillaries, might be 
useful for this purpose 
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Acute ConjunctiviUs — In contrast to these ocular diseases, investiga- 
tions concerning acute conjunctivitis gave other results This disease is 
certainly in some cases due to local cooling, it is, foi instance, often 
observed after a person has driven a motorcar with open windows, 
so that a draught of air struck the eye Since in cases of acute con- 
junctivitis pneumococci are usually found, it is justifiable to suggest 
that the damage to the anterior part of the eye facilitated attack by the 
bacteria through diminishing the defensive power of the organ 

But examination of the cases of acute conjunctivitis for nine years 
shows no strict dependence on the temperature, although there is a 



Fig 60 — ^Ulcus catarrhale from 1926 to 1934 Alonthly frequency in percentage 


Table 13 — Ulcus Catai rhale , Dependence on Lowetmg of Tempetature and 
Increase ttt Degree of Cooling 


1929 

1930 

1931 

1932 

1933 
1834 


Total 


Temperature 

* 


-I- 

— 

Total 

30 

15 

45 

25 

6 

31 

34 

2 

36 

27 

6 

S3 

28 

4 

32 

27 

11 

38 

171 

44 

215 


Cooling 


-1- 

— 

Total 

33 

12 

45 

23 

8 

31 

27 

9 

36 

21 

12 

33 

28 

4 

32 

80 

8 

38 

162 

53 

216 


Increase of degree of cooling 1929 1934 
Decrease of temperature 1929 1934 
Decrease of temperature 1926-1934 


162 

53 

= 75 3% 

24 7% 

171 

44 

= 79 5% 

20 5% 

238 

68 

= 77 9% 

22 27<! 


238 68 

(306) 
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summit of incidence m May and anothei m Octobei The lattei could 
be taken as pioduced by a fall of temperatuie But closer consideiation 
does not suppoit this suggestion. On the contiaiy, about a half oi 
two tliirds of the cases have no relation to the temperature or the degree 
of cooling I think it must be concluded that the onset of acute con- 
junctivitis IS detei mined by different factois, paitly bactei lologic and 
partly of othei kinds It may be especially stated that the cases 
mentioned do not comprise instances of severe infections, such as diph- 
theria, gonorihea and inflammation with the so-called inclusion bodies 
(Emschlmskoj pef chcn) , namel}', trachoma and swimming pool con- 
junctivitis 

This negative result seems to me to prove that the dependence of 
the tuo pieviously mentioned diseases on the weather is real 



Fig 61 — Relation of the frequency of herpes corneae to the frequency of 
influenza. The continuous line indicates cases of herpes, the dotted line, cases of 
influenza 

Herpes Corneae — Anothei ocular disease which probably depends 
on the weather is herpes corneae, the eruption of small vesicles on the 
surface of the cornea, which frequently is followed by an extension to 
the deeper parts of the membrane (keratitis disciformis) Although 
It was learned from the experiments of Gruter and Doir that the con- 
dition must be caused by an infective ultramicroscopic virus, it is 
conceivable that the weather may influence the frequency, for instance, 
by increasing the disposition to the disease Howevei, a more detailed 
investigation demonstrated no relation to the temperature m general 
Certainly in some cases a cold may be the cause 

The statement m textbooks that herpes corneae follows influenza 
hardly seems to be justified by statistics Figure 61 shows the frequencj 
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of the cases of heipes observed in the clinic in Basel and the number 
of cases of influenza reported to the sanitary department in Basel during 
a period of nine years There is no correlation This proves, as some 
authors have believed, that the causes of influenza and herpes corneae, 
at present unknown, are not identical However, there may be some 
relation 

Hinrichs,^^® of Greifswald, aftei investigations extending ovei a 
period of only two years expressed the opinion that the weathei, 
especially “the fronts,” has an influence on the appeal ance of herpes 
The results of his investigation do not seem to me to be sufficiently 
conclusive 

Sciofula of the Eye — Of moie mteiest is the relation of scrofula 
of the eye to the seasons It has been seen that this disease is due to a 
tuberculous infection and that the manifestations on the skin and in 
the eye are not really tuberculous, but only toxic The incidence of this 


Table 14 — Saojulou<; Conjunctival and Conical Conditions 



Number of 

Total Number of 

Tears 

Cases 

Outdoor Patients 

1926 

191 

4,754 

1927 

155 

4,837 

1928 

193 

5,225 

1929 

254 

5,589 

1930 

192 

5,642 

1931 

190 

6,000 

1932 

195 

7,061 

1933 

261 

6,670 

1934 

131 

6,796 

Total 

1,782 

52,574 


disease has greatly diminished in all countries of middle Euiope during 
the last fifteen years, perhaps in connection with the impioved hygienic 
conditions of the dwellings and with better nourishment Nevertheless, 
in Basel a change in its frequency has been observed during recent 
years which is by no means explained (table 14) A i elation to the 
change of the weather from year to year is not established But the 
dependence on the season is lemarkable (fig 62) An inciease of 
the cases in the first half of the year, especially from March to June, 
IS followed by a decrease, during the last months of the year It is due 
not only to a decrease in the number of patients in general, but appar- 
ently to the influence of the seasons, which effects a change in the 
resistance of the body 

Nearly the same course of the curve was to be found in Palermo, 
Graz, Greifswald and Helsingfois The summit vanes accoiding to 

118 Hinnchs, H Einfluss von Wetter und Jahreszeit auf die Entstehung von 
Augenkrankheiten, Ztschr f Augenh 86 269, 1935 
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the geogiaphic situation of the town, whether it is in the south or in the 
1101 th Theie must be a common cause which affects the fiequency, 
dependent on the seasons (Rohischneidei A similai distribution 

during the different seasons was also found by Essen-Mollei m Lund 
I suggest that the cause is to be found in the favorable effect of the 
air and sun in summer on the tubeiculous process in the chest The 
diminution of the tuberculous toxins pioduced i educes the frequency of 
sciofulous manifestations On the contrary, the daik wintei, with the 
small amount of sunshine and confinement to the house, diminishes 
the resistance These influences last until the late spring Rohi- 



Fig 62— The continuous line indicates scrofula from 1926 to 1934 (frequency 
in percentage for a month of thirty days) The dash line indicates the frequency 
curve for the policlinic 


schneidei expressed the same opinion One might believe that the 
increasing insolation in the spring excites the effloiescence of the 
scrofula in the eye Occasionally after strong doses of artificial sunlight 
(the meicury lamp) an inciease of recent scrofulous phenomena is seen 
m the eye Perhaps both causes are effective In considering the 


119 Rohrschneider, W Ueber den Fruhjahrsgipfel der skrofulosen 
kiankungen, Ztschr f Augenh 86 281, 1935 


Augener- 


120 Essen-Moller, L 
ophth 14 414, 1936 


Eine Studie ubei die Haufigkeit der Phlyctaenen, Acta 
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decrease of the resistance during the winter, account must also be taken 
of the lack of fresh vegetables and the consequent lack of vitamins 

These questions are still theoretically unsolved, but the practical 
consequences are simple If the relapses so frequent in this disease are 
to be avoided, scrofulous patients should go to the high mountains 
during the second half of the winter, thus they will escape the mist 
and the fog m the plains If the financial situation does not allow this, 
a thorough treatment by artificial sunlight is to be recommended Indeed, 
after this treatment I have observed good results even in seiious involve- 
ment, especially in the absence of relapses 

Acute Glaucoma — Finally, of great interest is the relation of attacks 
of acute glaucoma to the weather In the beginning of this century 
Steindorff called attention to the fact that such attacks were more 
frequent m the winter than in the summer He stated that this was 
due to the cooling of the body, which produces a disturbance in the 
regulation of the flow of the blood Other authors said that the dark- 
ness in winter dilates the pupil, which increases the chances of an attack 
There is also the fact that economic cares, which are greater in winter 
than in summer, increase the disposition to an acute attack from altera- 
tions in the blood vessels 

At present there is no certain knowledge about the mechanism of 
acute glaucoma That the season has great influence on the fiequency is 
shown in figure 63 It clearly demonstrates that from November to 
February this disease is much more frequent than in the summer 

The frequency changes also with the years m geneial (fig 64) 
Especially in the last few years the number of cases of acute glaucoma 
observed in Basel has increased Whether social factois caused by the 
economic crisis operate here is still uncertain 

De Rudder 122 emphasized some years ago that acute glaucoma occurs especially 
at the passing of the so-called cool and warm fronts Modem meteorology teaches 
that the antagonism of the warm tropical and the cold polar air is of the greatest 
importance to the general type of the weather These bodies of air (Liiftkorper) 
are, it seems to me, of interest to medical science also De Rudder suggested that 
no special factor accompanying the change of the body of air is effective, but all 
factors combined Especially it is not the pressure of the air which has an 
influence in producing disease 

Dr Bider, of the Meteorological Institute in Basel, helped me to 
evaluate cases of acute glaucoma with regard to the weathei In 150 
cases we were able to fix the time of the beginning of the attack exactly 
As shown in table 15, in 87 cases the onset coincided with the passage 

121 Stemdorff, K Ueber den Einfluss von Temperatur und Jahreszeit auf 
den Ausbruch des akuten primaren Glaukomanfalles, Deutsche med Wchnschr 28 
924, 1902 

122 de Rudder, B Wetter und Jahreszeit als Krankheitsfaktoren Grundris' 
einer Meteoropathologie des Rfenschen, Berlin, Julius Springer, 1931 
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of a warm or cold front Only 17 cases weie observed with foehn and 
19 with severe cold, and only 11 of 150 cases occuried without any 
remarkable disturbance in the atmosphere 

The weather is certainly to be considered as influencing the flow of 
blood by producing decompensation Acute glaucoma is in my opinion 

Number of cases 



Fig 63— Acute attacks of glaucoma Curve of the totals for the months 
compiled for the years 1920 to 1934 



Fig 64 —Glaucoma Curve of the totals for the years 1926 to 1934 The 
dash line indicates the frequency curve for the policlinic 

related to an insufficiency of the vessels, although in what manner is 
not known 

It may be of interest in this connection to note the following observations made 
on 6 patients attacked by different illnesses at the same time, from Oct 26 to 28 
1935, during the passage of an extreme warm front All these illnesses, ophthalmic 
migraine, apoplexy, extrasystoles, and so on, result from disturbances of the 
vessels, which must have a common cause 
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On October 26 the air on the continent was cold, while warm air was to be 
found above the ocean On October 27 a definite warm front passed across the 
continent and reached Basel in the evening, a storm from the northwest arose 
there, accompanied by very warm air Next day the front disappeared and heavy 
rain fell 

It IS not known what factoi associated with the movement of the 
air bodies is effective I have recently begun investigations with a 
physicist and a physiologist to try to solve this complicated and important 
problem Nevertheless, some practical conclusions may be deduced 
from the facts already known All patients suffering from simple 

Table 15 — Acute Attacks of Glaucoma tit the Years 1926 to 1936 


Meterorologic Condition Number of Attacks 

Cold front 42 

Warm front 43 

Foehn 17 

Cold without front 19 

Snow 2 

Other disturbances 14 

No disturbances 11 

Total 150 


Table 16 — Influertces of a Sudden Approach of a Warm Front on the Vasoinotoi 
System Dm trig the Period from Oct 26 to 28, 1935 


1 Attack of acute glaucoma in an elderly man during the night of October 27, 

intense pains at 3 o’clock in the morning 

2 Woman of 75, several years ago acute attacks of glaucoma, at present xegu 

larly taking pilocarpine, on October 27 typical headache on the right side, 
passing without attack, apparently a slight increase of the intraocular 
pressure 

3 Physician, hemicranial migraine from October 27 to 28 

4 Physician, suffering from habitual asthma, during night of October 27 serious 

attack of asthma 

5 Elderly physician, on October 27, extrasystoles and irregulanties of pulsation 

6 Woman nearly 70 on October 27 sudden diminution of the vision, occasioned 

by thrombosis m a branch of the retinal vessels 


glaucoma should, m order to minimize the dangei of an acute attack, 
use more pilocarpine when the weather changes, especially when a 
“front” approaches This can leadily be ascertained from the meteoro- 
logic data published daily by the newspapers 

In general, it may be emphasized that this sensitiveness to the 
weather or to seveial meteorologic factors, which have been established 
for glaucoma, is caused by an individual insufficiency in the legulation 
of some parts or functions of the body For those who are not sensi- 
tive, the weather does not matter The sensitn'^eness perhaps changes 
with increasing years I know man)'^ inhabitants of Basel, which in 
this respect has not a good climate, who have become more and more 
sensitive to the weather Probably the faculty of adaptation of the 
blood vessels diminishes with their increasing rigidity 
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SUMMARY 

As in all other respects, so also fiom the special standpoint of the 
ophthalmologist, different persons show different reactions to noimal 
and abnormal stimuli Adaptation of the living substance is possible 
within a wide range In relation to adequate stimuli, the visual organ 
IS of an individual vaiiability which is sometimes so extreme, for instance 
in cases of congenital color blindness, that a mutual undei standing 
between abnoimal and normal persons is impossible 

Adaptation to low intensities of light also shows considerable indi- 
vidual variability, so that persons with extreme degrees of insufficiency 
can exist only by the protection which human civilization affords 

In his environment, in a narrow sense, the individual changes by 
adapting himself to the given circumstances, but theic are lemarkable 
differences in reaction to some definite meteorologic changes Human 
civilization allows man to protect himself against the inclemency of the 
weather, but this defense is only relative There are some factors 
against which the powder of adaptation of many persons is insufficient 
Also in tuberculous infection of the eye, which I have mentioned, 
there are a variety of reactions according to the hereditary or acquired 
constitution of the individual which led, in spite of the ordinarily 
equally infective viius, to different courses of the illness 

The human organism and one of its oigans, the eye, react in a most 
variable manner This fact teaches how surprisingly variable human 
life is, even in this small province 

For the purpose of classification, be it m a scientific, social or political 
sense, this variation in life may be disturbing or inconvenient There- 
fore, It has often been overlooked or intentionally neglected But each 
organism is and always wall be an individual 



SIMPLE DACRYOCYSTORHINOSTOMY 


LOREN GUY, MD 

NEW YORK 

The biith of the idea of the daciyocystoihinostomy occurred when 
the lacrimal sac and ducts weie shown to be conducting structuies and 
not secieting oigans Antoine Maitre-Jan’^ appears to have been the 
first to have recognized the true anatomic structuie and physiologic 
function of the lacrimal duct and sac His woik formed the foundation 
of latioiial therapy of the pait Befoie his time it was believed that 
these stiuctuies weie glands 

The hist surgeon to take advantage of the basic physiologic and 
anatomic knowledge of the laciimal stiuctuies was the Englishman 
Woolhouse Woolhouse himself left no known description of his method 
of opeiating, but his technic is mentioned by Platner- in an aiticle 
published eaily in the eighteenth century Metal cannulas and fiequent 
iirigations were employed m the earhei technic 

Modern woik began with the conti ibutions of the Floientme ihin- 
ologist Toti,“ in 1904 All subsequent work has been along the lines 
set down by Toti Following him, the woik has consisted mostly in 
individual prefeiences in method and in the introduction of special 
instruments * 

West® and Halle®® have devised an intianasal opeiation which 
appears well suited to one tiamed in intianasal woik It has the 
advantage of eliminating the possibility of a visible scai 

From the New York Eye and Ear Infirmaiy 

Read at the New York Academy of Medicine, Section of Ophthalmology, 
Jan 18, 1937 

1 Maitre-Jan, A Traite des maladies de I’oeil et des remedes propres pour 
leur guerison, Troyes, Jacques le Febure, 1707 

2 Platner, J Z De fistula lacrymah, respondente, Henrice Godofredi 
Heyland, Lipsiae, lit I Titii, 1724 

3 Toti, A La dacriocistormostomia come cura radicale conservatrice delle 
suppurazioni gravi e delle fistole del sacco lacnmale Resultati ottenuti nei pnmi 
sette casi operati, Policlimco (sez chir ) 11 545, 1904 

4 Weeks, W W The Technic of Dacryocystorhinostomy, Arch Ophth 
7 443 (March) 1932 Dupuy-Dutemps and Bourguet Precede plastique de 
dacryocj'sto-rhinostomie et ses resultats, Ann d’ocul 158 241, 1921 

5 West, J M The Clinical Results of the Intranasal Tear Sac Operation, 
Tr Sect Ophth , A M A , 1931, p 69 

5a Halle, M Intranasale Tranensackoperation bei Sauglingen, Med Kha 
24 1699, 1928 
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With the objective of developing a method of doing a daciyocysto- 
rhinostoniy that would be effective and yet simple, work was started 
on cadavers four years ago Three yeais ago the operation was applied 
to living subjects A small gioup of patients was caiefully studied 
and such changes weie made m the method as the lesults indicated 
In doing this work, Dr Francis Shine, Di Clyde McDannald and 
Dr Hugh Blackwell have been most helpful 

It has been concluded that the operation is indicated in cases of 
chronic dacryocystitis in adults So many children lespond to non- 
suigical treatment that it should be deferied, if possible Owing to its 
effectiveness m eliminating epiphora and infection m iipwaid of 85 per 
cent of cases, daciyocystoihinostomy is preferable to extiipation of the 
sac In cases in which the opeiation has not been a success, no more 
seiious damage has been done othei than the inconvenience of a minoi 
local operation 

The opeiation should not be done m cases in which an intiaoculai 
operation is likely to be necessaiy The dangeis of an ascending 
infection from the nasal cavity appear too great Obstiuction in the 
canaliculi and in the nasal passages might lendei the opeiation useless 
These structures should be examined before the operation is undei- 
taken, and any polyps, sinus disease oi anatomic malfoimations should 
be corrected The operation should not be done m the presence of 
acute infection 

The technic as finally accepted is as follows 


Anesthesia is obtained by infiltrating the area with a 2 per cent solution of 
procaine hydrochloride, 8 parts, and epinephrine hydrochloride in a dilution of 
1 1,000, 2 parts Intranasal application of cocaine hydrochloride was found not 
to be necessary Depending on the temperament of the patient, a precperative 
sedative is given, usually Ys grain (0 008 Gm ) of morphine sulfate 

Before the incision in the skin is made, the angular vessels are located by 
palpation, and by avoiding them much troublesome bleeding is eliminated The 
incision, A in the illustration, is made from a point 3 mm above the inner canthal 
ligament downward and outward just nasal to the anterior lacrimal crest The 
length depends on the size of the sac and the anatomy of the parts, but averages 
20 ram The incision is made down to the bone through the periorbita The 
periorbita is then elevated temporally, exposing the lacrimal fossa and the sac 
In the lower half of the fossa a window about 4 by 6 mm is made A chisel a 
pair of scissors or a curet is used to make this window Such an instrument 
allows for anatomic variation and seems to be more desirable than a fixed trephine 
or other similar instrument 

The lower half of the fossa is emphasized because there ethmoid cells are 
rarely, if ever, found, according to Whitnall While it does not appear to make 
much difference whether or not these cells are entered, it would seem best not 


After the tvmdow ,s rat through the bone of the fossa, the eorrespondmg 
mucous membrane ts esctsed, and then the correspond, „g port, on of the sac ts 
also excsed The ttssues are allowed to fall back ,nto them natural positions 
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the excised portions coming in apposition, thus forming a new line of communi- 
cation from the conjunctival sac to the middle meatus of the nose The tissues 
are held in place by a pressure bandage No sutures are used except for the skin 
Fine interrupted sutures are taken there The insertion of sutures to hold the 
mucous membrane of the nose and sac in place takes considerable time and, m 
addition, such sutures do not seem necessary It is doubtful if the introduction 
of a foreign material, such as suture material, in inflamed tissues, such as chronic 
dacryocystitis presents, is desirable 

On the second day after the operation the pressure bandage is replaced by a 
dressing of collodion The skin sutures are removed on the fourth or fifth day 
It requires less than thirty minutes to perform the average operation 

In the senes of cases in which this operation was performed no 
complications have thus far been encountered In the literature severe 



Diagram illustrating the simple dacryocystorhinostomy operation A indicates 
the incision and B, the window cut in the lower half of the lacrimal fossa Note the 
relation of the angular vessels 

hemorrhage from severing the nasociliary artery has been reported 
For this reason it might be desirable to be prepared for such an 
emergency Hematoma of the orbit and infection have also been 
reported, occurring with about the same frequency as with extirpation 
of the sac 

To date, 54 patients have been operated on by seven different 
operators Onlj’- one of the operators had had previous experience 
with any type of dacryocystorhinostom}^ Fifty of the patients were 
relieved of both epiphora and empyema of the sac One failure was 
due to faulty technic, and one resulted from nasal obstruction due to 
neglected sinus disease The failures occurred in the first half of the 
senes 

It IS possible to tell by the fifth day whether the operation is 
successful All patients in whom communication has been established 
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by that time have maintained it up to the present, a peiiod in some 
instances of over three years 

Fiom these obseivations it appears that in selected cases of chionic 
dacryocystitis, dacryocystorhinostomy is indicated because in a worth 
while numbei it will relieve epiphoia and infection If a few simple 
rules aie observed, the operation is easy to perfoim, taking on an 
aveiage of less than one-half hour It can be done by the average 
ocular surgeon with the instruments found in the ordinal y ophthalmic 
operating room 


S70 Park Avenue 



ANGIOMATOSIS RETINAE 


REPORT or A CASE WITH A PATHOLOGIC STUDY OF 
THE ENUCLEATED EYE 

ROBB McDonald, md^" 

AND 

STUART W LIPPINCOTT, MD 
Assistant Instructor, Department of Pathology, University of Pennsylvania 

PHILADELPHIA 

Angiomatosis letinae was described as early as 1882 by Fuchs ^ and 
subsequently by several other investigators, but it was von Hippel “ in 
1904 who fiist recognized it as a clinical entity Since then his name 
has been associated with the disease Scarlett ® reported the first case 
m this countr}'' m 1925 Cushing and Bailey ^ and Bedell “ have sub- 
sequently reviewed the Iiteiature, but studies on an enucleated eye 
ejnploying differential staining technics have not been lecorded in the 
American literatuie and rarely in the literature o£ other countries 
Because of this fact and the rarity of the condition, it has been considered 
woith while to leport a case 

REPORT or A CASE 

A boy aged 15 years was first seen and admitted to the Wills Hospital, to 
the service of Dr Frank C Parker on May 24, 1937 His parents stated that 
when he was 5 years of age he had been hit above the right eye with a stone 
Shortly after this he lost all useful vision m that eye When 11 years old he 
became aware of failing vision in his left eye A local oculist prescribed glasses, 
and the patient carried on for four years His vision became rapidly worse in 
August 1936, and he was admitted to the Mercy Hospital m Pittsburgh the same 
month It was learned, while preparing this report, that the condition was diag- 
nosed as angiomatosis retinae at that time by Dr Rhodes and that the case was 
presented before the Pittsburgh Ophthalmological Society ® After the child s 
discharge from the Mercy Hospital, his vision became progressively worse, decreas- 

Fellow in Ophthalmology, University of Pennsylvania 

1 Fuchs, E Aneurysma arteno-venosum retinae. Arch f Augenh 11 440, 

1882 

2 von Hippel, E Ueber eine sehr seltene Erkrankung der Netzhaut, Arch 
f Ophth 59 83, 1904 

3 Scarlett, H Angiomatosis of the Retina, Arch Ophth 54 183 (March) 

1925 

4 Cushing, H , and Bailey, P Hemangiomas of the Cerebellum and Retina 
(Lindau’s Disease), with Report of a Case, Arch Ophth 57 447 (Sept) 1928 

5 Bedell, A J Angiomatosis Retinae, Am J Ophth 14 389 1931 

6 Rhodes, D H Angiomatosis Retinae, Am J Ophth 20 522, 1937 
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mg from 20/80 to perception of light on his admission to the Wills Hospital The 
remainder of his personal and family histones, especially with regard to visual 
disturbances, was found to be unimportant 

Physical Examination— results of the physical examination were essen- 
tially negative, but the following findings are recorded because of their bearing on 
the case The skin and mucous membranes were normal, with no evidence of 
nevi, papillomas or nevus flammeus The neurologic examination did not reveal 
any evidence of organic disease The spleen and kidneys were not palpable The 
laboratory tests showed 4,590,000 red blood cells and 7,300 white blood cells (46 per 
cent neutrophils, 48 per cent basophils, 5 per cent eosinophils and 1 per cent mono- 
cytes) , a coagulation time of three minutes, a negative Wassermann reaction of 
the blood , a negative reaction to the Mantoux test with purified protein derivative 
(0000001 and 0 001 mg) and normal urine A roentgenogram of the right eye 
did not reveal any opaque foreign body 

Ocular Exaimiiation —Right Eye At the junction of the outer and the inner 
third of the eyebrow there was a small scar, the site of the wound from the stone 
The hds, ciha, lacrimal passages, conjunctiva and sclera were normal The eye 
was divergent about 20 degrees The cornea was clear, the corneal reflex was 
not impaired There was no evidence of any old penetrating wound The anterior 
chamber was of normal depth, the ins was atrophic and was bound down to the 
anterior capsule of the lens, which was opaque Examination with the sht lamp 
showed a few fine pigment deposits on the posterior surface of the cornea The 
aqueous was clear The ms was markedly thinned, and many new blood vessels 
were visible in the stroma, some of them could be seen to anastomose on the 
thickened anterior capsule of the lens Transillumination of the eye was equal 
m all meridians and showed a red reflex m the pupillary space The tension 
was 18 mm (Schiotz) Vision was ml 

Left Eye The lids, cilia and lacrimal passages were normal, and the external 
ocular movements were full The conjunctiva and sclera were normal The cornea 
was clear, with a normal sensory reflex The anterior chamber was of normal 
depth The pupil was round and reacted to light The lens was clear The media 


showed a faint haze, but there were no large opacities The fundus presented a 
striking and bizarre picture Most impressive were the changes in the vascular 
system The disk could not be seen, but just above the posterior pole an enor- 
mously dilated vein was visible in the upper temporal quadrant It coursed in a 
serpentine fashion over the many folds of the detached retina, the displacement of 
which forward increased temporally and below The vein ended abruptly m a 
large reddish cyst in the extreme periphery about 1 disk diameter above the 
horizontal meridian The vein was followed above by a similar dilated vessel of 


slightly smaller size , it was hidden in part of its course by the many folds of the 
retina, but it could be seen to enter the cyst just above the vein There were two 
other cysthke dilatations, one above about 1 o’clock and another below at 7 o’clock 
The artery in the latter could not be seen among the retinal folds 

The vessels, especially those communicating with the cysts, were enormously 
dilated and tortuous and had a peculiar reddish reflex which gave the impression 
that they were about to burst The entire temporal and lower half of the retina 
was detached, the detachment being uneven, with many undulating folds Its 
color varied from red to yellow, and in places it was of a greenish hue No 
normal area was seen m the fundus A small sector of retina above appeared to 
be attached with normal ressels, but the retina was yellow and atrophic No areas 
of choroid or any choroidal vessels were visible Examination with the sht 
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lamp showed the cornea to be clear, the aqueous to contain a few fine pigment 
granules and the ins to be normal The lens was clear, and the vitreous contained 
many fine floating opacities 

The tension was 20 mm (Schiotz) Vision was limited to perception of light, 
with projection limited to the nasal field 

The patient was hospitalized for five weeks while these procedures were carried 
out He was given 1,405 mg hours of radium over the left orbit, four treatments 
one week apart being given There was no apparent change after the radium 
therapy This therapy was instituted because it had been recommended by 
Bedell ^ and others but with tlie belief that this was an inherently benign tumor 
and the treatment would therefore be of no avail 

The patient was shown to several examining members of the American Board 
of Ophthalmology, and all but two concurred with our diagnosis of angiomatosis 



Fig 1 — Photograph of a painting of the fundus of the left eye showing the cyst- 
hke dilatations in the periphery, the dilated vessels and detachment of the retina 

retinae The case aroused considerable discussion, but to exclude the possibility 
of a malignant tumor of the blind right eye, the latter was enucleated on June 14 
The patient was discharged from the hospital on July 3 

Macioscopic Repoit on the Right Eye — ^The globe was of normal size When 
it was sectioned, the anterior chamber was found to be deep and almost com- 
pletely filled with a serofibrinous exudate There were an occlusion and seclusion 
of the pupil, with an accompanying ins bombe The lens showed cataractous 
changes, with many calcareous deposits, and was surrounded posteriorly by an 

7 Bedell, A J , in Berens, C The Eye and Its Diseases, Philadelphia, W 
B Saunders Company, 1936, p 779 
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organized exudate, which had caused complete detachment of the retina The 
subretmal space occupying almost two thirds of the posterior chamber was filled 
with a serous exudate 

Microscopic Report on the Right Eye — The cornea showed practically no 
change except at the limbus, where there were many new blood vessels and a 
moderate degree of round cell infiltration There was some degeneration of the 
endothelium The anterior chamber was deep, and at the filtration angle there 
was a complete anterior synechia The canal of Schlemm was completely obliter- 
ated The pupillary space was filled with an organized exudate, there was 
seclusion of the ins by posterior synechia, and the iris was pushed forward into 
the anterior chamber, producing ins bombe 

The ins and ciliary body showed loss of cellular stiucture, with fibrous tissue 
proliferation and many newly formed blood vessels The pigment layer, though 
atrophic, was intact The posterior chamber was deep and filled with a sero- 
fibrinous exudate 

The lens was surrounded by a fibrinous exudate and showed advanced hyaline 
and calcareous changes The entire retina was detached and extended from the 
posterior surface of the lens to the optic nerve as a V-shaped band Anteriorly 
it merged with the atrophic ciliary processes by many strands of connective tissue 
The normal retinal structure had been replaced by the tumor The tumor lay m 
this stalk of tissue extending from the posterior pole to the lens, and a large 
dilated vessel could be seen extending almost its entire length Many large cyst- 
like dilatations could be seen lined by endothelium, some of them contained red 
blood cells The whole structure was permeated by thin strands of connective 
tissue and many newly formed blood vessels 

The choroid had been almost completely replaced by fibrous tissue, but a few 
dilated blood vessels were visible posteriorly Anteriorly the chonocapillaris was 
barely distinguishable, and there was some round cell infiltration On both sides 
of the nerve head there were areas of bone formation lying in the band of fibrous 
tissue that had replaced the choroid 

The sclera appeared normal There was some dipping of the lamina cnbrosa, 
but the nerve head itself did not show any change The intervagmal space was 
moderately well filled 


Microscopic Repot t on the Timot of the Right Eye —The section of tumor stained 
with hematoxylin and eosin did not present a uniform appearance The matrix 
was cellular, and under low power magnification this background, which was 
chiefly ghal, was most prominent It appeared to form the major part of the 
tumor The Bielschowsky stain accentuated the glial framework, the cells and 
fibers of which stained deep gray while the reticulum appeared as a fine black 
webbing sparsely distributed Similarly, with the Holzer stain glial tissue was 
recognized by the deep blue-staming fibers These fibers occasionally formed a 
dense network, although individual, smaller wavy fibrils could be seen arising 
from one or both poles of elongated and deeply nucleated cells While the glial 
tissue formed the greater part of the background, it assumed no definite arrange- 
ment It was compact or loosely arranged in whorls These whorls, however 
should not be mistaken for rosette formations, for the latter do not occur nor 
does actual palisading of cells as is seen in tumors of neurogenic origin 

In addition to the typical and odd monster ghal cells and fibers, there were 
other far less numerous and conspicuous cellular elements These could be seen 
o advan age by the totatoe btae ntetbod of sta.mng, which sharply delraeafe” 
them Slender, flat endothehal cells conld be seen, and rn one focal area ttey 
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appeared m a bizarre pattern of crosses and chains of closely packed cells In 
the less dense cellular areas, ovoid, vesicular nucleated cells were found Polygonal 
cells with central nuclei were seen Occurring but rarely were ganglion cells, 
some of which were degenerating, and mast cells with red granules in their 
cytoplasm Isolated peripherally was a group of cholesterol crystals with foreign 
body giant cells about them, but no pseudoxanthoma cells were noted Blood 
pigment and retinal pigment were observed in small deposits 

Even though these cellular components seemed to constitute the greater part of 
the tumor, other structures attracted attention Of these, most striking were the 



Fig 2 — Low power magnification of a section of the tumor of the right eye, 
showing cysts (a), capillaries (b) , connective tissue (c), mostly ghal , and 
degenerative connective tissue (d) Hematoxylin and eosin, X H2 


cystic dilatations, the largest of which occupied a low power field Many were 
much smaller and more perfectly circular They were completelj' denuded of 
lining cells, which might be due either to pressuie over a long period by the 
contained pink-staming material or to simple degeneration Of great importance 
were the capillaries that characteristically were long and narrow and frequently 
had red blood cells within them They occasionallv appeared like sinusoids when 
cut transversely Their walls were formed by tapering slender cells Not uncom- 
monly the entire lumen was filled by roughly circular layers of endothelial cells, 







Fig- 3 — Section showing the variation in size and shape of the capillaries (a) 
in the tumor Hematoxylin and eosin , X 220 
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which as they approached the center became more plump but did not exhibit any 
mitotic figures About the cystic dilatations and larger capillaries, the Masson 
stain showed circular bands of green fibers They did not penetrate into the 
substance of the tumor but coiled about the vessels and were composed of collagen 
and connective tissue In studying the section stained by the Van Gieson method 
for further evidences of collagenous connective tissue fibers, the same distribution 
as was seen in the preparation stained by the Masson method was here recognized 
by the deep red fibers Furthermore, smaller red fibers wove delicately between 
some of the more dense glial fibers 



Fig 5 — Section showing the deeper staining collagenous fibers about the vessels 
and woven in the matrix Van Gieson’s stain, X 112 


In reviewing the structural composition of the tumor, it was evident that the 
background was primarily composed of glial cells and fibers with but little inter- 
twining collagenous connective tissue Enmeshed in this matrix were cystic dilata- 
tions and numerous capillaries Other varied, but infrequent, cellular elements 
were present It is our belief, however, that the initial event was the formation 
of the angioblastic derivatives, represented by the cystic dilatations and capillaries 
and that the gliosis was secondary and of long standing This, then, was not a 
tumor of glial derivation but a tumor of vascular origin which should be con- 
sidered as a congenital malformation 
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COMMENT 

We have presented a case of angiomatosis retinae The diagnosis 
was made in the left eye on the ophthalmoscopic examination and con- 
firmed by histologic examination of the blind right eye The early onset 
of the disease is interesting, having been present m the right eye 
apparently since the child was 5 years of age It is doubtful whether 
the injury had any bearing on the case, except to attract attention to the 
loss of vision in the right eye 

The clinical diagnosis in this case was either angiomatosis retinae or 
Coats’s exudative retinitis The clinical diffeientiation is not always 
easy Both diseases are characterized by extensive subretmal exudate 
and subsequent detachment of the letina, but the singular changes m 
the retinal vascular system in this case favoied a clinical diagnosis of 
angiomatosis retinae 

Characteristically m the disease, dilated vessels first appear, running 
to a cystlike formation or aneurysm in the periphery of the fundus 
Later, secondary changes occui, namely, exudation, hemoirhages, detach- 
ment of the retina, iridocyclitis, secondaiy glaucoma, cataract and finally 
hypotension with phthisic changes 

The enucleated eye shows the secondary features The tumor of 
the right eye has been shown to be of vascular origin, representing a 
congenital malformation, even though the gliosis is so marked that it 
nearly masks the true nature of the derivation of the tumor. 



LESION OF THE OPTIC TRACT 

PROBABLY THE RESULT OF INFECTED SPHENOID SINUSES 


ALBERT N LEMOINE, MD 

KANSAS CITY, MO 

The aiticle of Onodi entitled “The Optic Nerve and the Accessoiy 
CaAnties of the Nose” ^ in 1908 laid the anatomic foundation foi the 
theory of blindness as a lesult of disease of the accessory sinuses 
Smith, Van de Hoeve and Loeb reported the clinical application of this 
theory and some results obtained by surgical intervention on the ethmoid 
and sphenoid sinuses White ^ published reports of 2 cases of retro- 
bulbar neuritis due to disease of the accessory sinuses m 1916 and of 
3 cases in 1917 These articles stimulated a wave of enthusiasm, with 
the result that most cases of retrobulbar neuritis not due to purely 
exogenous toxins, such as tobacco, alcohol, lead, thallium acetate, etc , 
were attributed to disease of the posterior sinuses Since that time in 
this country the pendulum has swung back and forth from disease of 
the posterior sinuses to multiple sclerosis or foci of infection as being 
the predominating etiologic factor in these cases European ophthal- 
mologists constantly attiibuted most of these cases of retrobulbar neuritis 
to multiple scleiosis 

A case in which the lesion was similai to retrobulbar neuntis but 
was back of the chiasm is reported here The findings and course of 
the disease suggest that sphenoid sinusitis was the cause of the con- 
dition 

REPORT or A CASE 

B B S , a married man aged 39, who had no children, first consulted Dr V H 
Bergmann on Dec 18, 1937, complaining of a dull pain about the waist extending 
to the knees He had an enlargement of the prostate, with a slight amount of 
residual urine that had made it necessary for him to get up on an average of twice 
a night since 1932 All this time he had been under the care of a urologist In 
1935, at the age of 37, he became impotent The past history preceding this trouble 
was essentially unimportant 

Read at the Seventy-Fourth Annual Meeting of the American Ophthalmological 
Society, San Francisco, June 10, 1938 

1 Onodi The Optic Nerve and the Accessory Cavities of the Nose, Ann 
Otol , Rhin & Laryng 17 1, 1908 

2 White, L Loss of Sight from Retrobulbar Neuritis Due to Accessory 
Sinus Disease, with Report of Two Cases, Boston M 5^ S J 174 790, 1916, Loss 
of Sight from Posterior Sinus Disease, with Report of Three Cases, ibid 176 891, 
1917 
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Laboratory and physical examination at that time gave entirely negative results 
except that transillumination of the sinuses showed a cloudy right antrum, and 
rectal examination revealed "enlargement of the prostate with the right lobe 
firmly bound down and slight fibrosis The left lobe and central raphe were full 
and indurated ” The diagnosis was chronic prostatic hypertrophy Dr Bergmann ^ 
expressed the belief that most of these cases are due to a deficiency of the anterior 
lobe of the pituitary gland, so the patient was given 1 cc of anterior pituitary 
extract every four days 

By December 31 the patient noticed definite improvement m his well-being, 
emotional state and sexual outlet This improvement continued until Jan 14, 1938, 
the time of the onset of the present illness 

On January 14 pam developed in the right eye which was aggravated when the 
patient moved his eyes Five days later a blurring of the vision developed, most 
marked in the right eye The patient consulted an oculist, who concluded that 
the condition was due to multiple sclerosis and gave him 15 grains (0 97 Gm ) of 
potassium iodide three times a day At this time a careful neurologic examination 
gave entirely negative results Complete laboratory examination revealed the 
following values blood sugar, 892 mg per hundred cubic centimeters, non- 
protein nitrogen, 28 2 mg , creatinine, 2 1 mg , chlorides, 4 17 mg , cholesterol, 
152 2 mg , uric acid, 3 6 mg , red blood cells, 4,590,000 , white blood cells, 8,000 , 
hemoglobin, 90 per cent , polymorphonuclear cells, 72 per cent , nonfilamented forms, 
6 per cent, and large and small lymphocytes, 22 per cent 

The impairment of vision gradually became worse The patient was referred 
to me on January 29 At this time vision in the right eye was limited to counting 
fingers at 1 foot (30 cm ) , vision in the left eye was 20/60 -f 2 The right pupil 
was larger than the left and reacted sluggishly to light The left pupil reacted 
sluggishly to light The fundi were normal with the exception of a slight tem- 
poral pallor of the disk and slight blurring of the margins of the disk Both 
fields showed a homonymous defect of the left inferior quadrant (fig 1) involving 
the maculas Roentgenographic studies were ordered Ephedrine sulfate was 
instilled into the nose, the instillation was repeated two days later On the fourth 
day the sector defect (fig 2) was much smaller, and the vision improved to 6/400 
in the right eye and 20/20 — 1 in the left eye 

The roentgenographic examination, made by Dr E W DeWeese (fig 3), 
revealed the following facts 

The examination included the entire head and revealed no demonstrable intrinsic 
disease of the bone or secondary manifestations of an intracranial lesion The 
inner and outer tables of the skull were smooth and regular, and the calcium 
content was not locally or generally impaired 

There was no exaggeration of the vascular markings over the inner table or 
abnormal widening of the suture lines 

The sella turcica was unusually small, and the chnoid processes were much flat- 
tened Another unusual finding was the degree of development of the sphenoid sinuses 
There was an aerated cellular structure extending around the sellar fossa on all 
surfaces with the exception of the dorsal This was obviously a developmental 
^arlat!on No true erosion of the osseous structure of the sphenoid walls was 

found, nor were there definite pathologic changes within the cells or the clinoid 
processes 


3 Bergmann, V H Prostatic Hypertrophy as a Definite Endocrine Prob- 
lem, Missouri State M T 34 119, 1937 
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Further roentgenographic studies to include the paranasal sinuses showed large, 
well formed cells, symmetric m outline No gross blocking opacities of any of 
the cells were found There was present a definite mucocele within the right 
antrum, and the sphenoid sinuses did not appear to be normally ventilated There 
was also a rather marked general increase in the intranasal tissue, with the 
turbinates apparently much hypertrophied There were some thickening and mild 
deviation of the nasal septum to the right A questionable small spur formation 
was present on the nasal septum on the right side 


Z.F JiE 



Fig 1 — Peripheral fields of vision on Jan 29, 1938, the day of the first examina- 
tion Vision m the left eye was 20/60-1-2, that m the right eye was limited to 
counting fingers at 1 foot (30 cm ) A 1 degree target was used 


L.C HE 
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Fig 2 — Peripheral fields of vision on Jan 31, 1938 There was improvement 
due to shrinking the mucous membrane of the nose with ephedrme sulfate Vision 
in the left eye was 20/20 — 1 , that m the right eye was 6/400 A 1 degree target 
was used 

The roentgenographic picture was interpreted as being indicative of a significant 
pathologic process within the sphenoid cell 

After February 2 the vision rapidly failed, so that on February 4 the vision 
of the left eye had become so poor that it was difficult for the patient to get 
around He was examined by Dr Paul Lux (rhmologist), who reported that there 
was no pus or crusting in the nasal passages and no change m the nasal mucosa 
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The v,s.on rapidly became more impaired, and on the evening of February 7, tvhen 

tlip natient went to the hospital, he could not see his bed 

The hematologic picture had been undergoing a gradual change in the number 
and proportion o1 the white cells from the time the patient was first examined, 
as indicated by the following findings 

On January 19 the hemoglobin content was 90 per cent There were 4,590 000 
red blood cells and 8,000 white blood cells, with 73 per cent polymorphonuclear 

cells and 27 per cent large and small lymphocytes 

On January 31 there were 9,700 white blood cells, with 78 per cent poly- 
morphonuclear cells and 22 per cent large and small lymphocytes 



Fig 3 — A, anterior posterior view of the sphenoid sinuses taken through the 
mouth Note the definite pathologic process as revealed in the veiled opacities 
B shows the marked blocking of the nasal passages caused by general hypertrophy 
of the turbinates C shows the aerated sphenoid sinus extending into the posterior 
clinoid process with a veiled opacity 


On Fcbruarj 7 there were 10,600 white blood cells, with 81 per cent poly- 
morphonuclear cells and 19 per cent large and small lymphocytes 

It will be noted that the white blood cells and the polymorphonuclear cells 
were gradually increasing 

In Mew of the roentgenographic picture, coupled with the changes in the fields 
tliat indicated that the lesion was in close proximity to the nasal pathologic 
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process, and the rapidly failing vision of twenty-one days’ duration, associated 
with hematologic changes that pointed to increased activity of infection, I recom- 
mended draining the sphenoid sinuses 

On February 8 Dr Lux performed a submucous resection and a radical opera- 
tion on both sphenoid and ethmoid sinuses, a window was made m each of the 
antral walls under the corresponding inferior turbinate 

Operation revealed a thickening of the mucoperiosteal lining of both sphenoid 
sinuses with a hemorrhage into the mucoperiosteal lining of the posterior superior 
wall of the right sphenoid sinus There was no pus in either sinus The bony walls 


jtE 



Fig 4— Peripheral fields of vision thirteen days after operation (Feb 21, 1938) 
on the sphenoid sinuses Vision m the left eye was 20/20 — 2, that in the right 
eye was 20/200 A 1 degree target was used There was concentric contraction 
to all colors 



Fig 5 — Peripheral fields of vision thirteen days after operation 

of both anterior and posteroir ethmoid cells on the right and left sides were 
destroyed, probably the result of a chronic catarrhal process There was no visible 
change in the mucoperiosteal lining of the antrums 

The day after the operation the vision was much better, and on the second 
postoperative day (February 10) the patient could read large print His vision 
rapidly improved 

On February 21 vision m the right eye was 20/200 and in the left eye 20/20 — 2 
The sector defect (fig 4) in the fields had disappeared, but a large central scotoma 
was still present in the right eye (fig 5) 
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On March 12 the vision in the right eye was 20/30 — 2, that in the left eye 
was 20/20 — 2 

The fundi were normal except a slight pallor of the temporal quadrant of the 
disks The peripheral fields had returned to nearly normal with a small peri- 
central scotoma 

On February 12 the hemoglobin content was 96 per cent, there were 4,710,000 
red blood cells and 7,900 white blood cells, with 65 per cent polymorphonuclear 
cells, 32 per cent lymphocytes and 3 per cent eosinophils 

The patient was given 1 cc of anterior pituitary extract every five days aftei 
the operation On March 28 vision m the right eye was 20/30 -}- , that m the 
left eye was 20/15 — 2 The visual fields were normal The blindspot in the right 
eye enlarged 1 degree (fig 6), and it required a 1 degree target to recognize green 
centrally with the right eye The patient was then sexually normal and had no 
nocturia There was a marked diminution m the size of the prostate 

On May 25 vision in the right eye was 20/20, that in the left eye was 20/15 — 1 
The peripheral fields and the blindspots were normal, and the patient could 
recognize colors m each eye with a degree target He had received no treat- 
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Fig 6 — Peripheral fields of vision twenty days after operation on sphenoid 
sinuses The only defect was 1 degree of enlargement of the right blindspot Green 
Avas recognized only with a 1 degree target 


ment since March 28 and stated that he felt better in every respect than he has 
Since 1932 

COMMENT 


In this case hypertiophy of the prostate developed m a healthy 
person at the age of 33 and impotency at the age of 37 This condi- 
tion was attiibuted by an endociinologist to a deficiency of the anteiior 
lobe of the pituitary gland Improvement was taking place with the 
administration of anterior pituitaiy extract, when a lesion of the right 
optic tract developed, which progressed to complete loss of central 
vision in twenty-one days The failing vision was temporarily improved 
by the use of ephednne in the nose, as had been observed by Frost ^ 
The roentgenograms revealed poorly aerated sphenoid sinuses extend- 


4 Frost, A Papilledema, with Special References to Papilledema Associated 
with Sinus Disease, Tr Am Ophth Soc 33 480, 1935 associated 
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ing into the posteiioi clmoid processes At operation the right sphenoid 
sinus was found to have a hemorrhagic area on the postenoi wall, 
which was the portion extending into the posterior chnoid process 
and in close proximity or possibly m apposition to the superior portion 
of the right optic tract involving the fibeis con esponding to the defect 
m the visual field, according to the scheme of Traquair ° 

After the operation the vision and fields of vision returned to 
1101 mal, and with six weeks of therapy with anterior pituitary extract 
the patient returned to sexual normality with no recurrences to date 
The logical explanation of this picture is that the patient had 
chronic sinusitis in an anomalous sphenoid sinus that extended into 
the postenoi chnoid process back of the optic chiasm, causing a retro- 
bulbar neuritis of the right optic tract The modus operandi of involve- 
ment of the optic tract is problematic It might have been the lesult of 
an actual invasion of the tract by a virus or toxins by direct continuity 
Since there was improvement temporally in the defects of the 
visual fields and the vision after shrinking the mucous membrane of 
the nose and since the disease progressed rapidly with an equally rapid 
improvement immediately after the opening of the sphenoid sinuses, 
it is not likely that the condition was due to thrombi, as was pointed 
out by Putnam ° 

If the whole process had been due to invasion of the optic tiact 
by a virus and if the theory is accepted that multiple sclerosis is due 
to a virus, it is possible that the infection will again become active 
and that multiple sclerosis will develop m the future However, if one 
accepts the theory of thrombi or toxins coming from the sphenoid 
sinus, the patient will most likely remain peimanently cured 

I feel that all patients with retrobulbai neuritis should be thoioughly 
studied, especially those m whom the condition seems to be secondary 
to disease of the postenoi nasal sinuses Such studies may lead to the 
solution of the perplexing problems of the underlying causes of mul- 
tiple sclerosis and other demyelinating diseases 

DISCUSSION 

Dr A J Bedell, Albany, NY I wish to call attention to the 
observation of choked disk m 3 cases of arachnoiditis (Slides were 
used to demonstrate the appearance of the fundi in the 3 cases ) 
Examination of a 12 year old girl revealed pale disks with indistinct 
margins, surrounded by retinal edema, letinal hemorrhages and exu- 
dates Before operation the vision was i educed to 2/200 Recovery 

5 Traquair, H M An Introduction to Clinical Perimetry, ed 2, London, 
Henry Kimpton, 1931, p 66 

6 Putnam, T Etiological Factors in Multiple Sclerosis, Ann Int Med 9 
854, 1936 
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was complete without defects in the visual field Ultimate vision was 

better than 20/15 , _ i 4 

A man, aged 39, complained of headache Examination showed 

swollen disks and retinal hemorrhages and exudates Recoveiy after 
opeiation was complete, with full restoration of the visual fields and 

normal visual acuity j 4. 1 

In a 17 year old boy examination showed swollen disks and retmai 
exudates After operation, which levealed arachnoiditis, vision was 
fully restored 

Dr Albert D Frost, Columbus, O I obseived 2 cases of 
aiachnoiditis two years ago and made my studies the subject of my 
thesis piesented to the American Ophthalmological Society In these 
cases papilledema and loss of vision weie accompanied by headache 
The symptoms were relieved by shiinkage of the nasal mucous mem- 
brane Full restoration of vision was accomplished by repeated shrink- 
age of the nasal membrane and the opening of the sphenoid and ethmoid 
sinuses The fiist response to the nasal treatment was improvement of 
vision and 1 eduction of the size of the bhndspot within thirty minutes 
The swelling of the disk disappeaied within three days 

Dr Derrick Vail, Cincinnati, O I agree fully with Lemoine 
The remaikable case that he leports suppoits with overwhelming logic 
and evidence the premise that the sphenoid sinuses and chiasmal cisterns 
have a close lelationship, much closer than has been realized in the past 
Whethei this relationship is entirely vascular or lymphatic remains to 
be demonstiated It likewise remains for the future to determine why 
opening and draining the sphenoid sinuses in cases of retrobulbar optic 
neuritis have resulted m so many instances of dramatic restoration of 
vision, as reported in the hteiature In 1930 Cushing, discussing the 
chiasmal syndiome (Arch Ophth 3 704 [June] 1930), stated “that 
a mild meningeal reaction may be produced m the cerebellopontile cis- 
ternae by an inflammatory piocess m the middle ear with symptoms 
suggesting those of an acoustic tumor, is well known There is no 
leason, theiefore, why a similar process might not occur in the chiasmal 
cistein in association with inflammatory processes in the accessory para- 
nasal sinuses ” The clinical significance, therefore, of Dr Lemoine's 
case assumes a great importance Heie is a patient who exhibits definite 
pituitaiy dystrophy, characteiistic defects in the visual field and an 
extraoidinaiy condition of the sphenoid sinuses, as shown roentgeno- 
giaphically Exploration showed an absence of pathologic material in 
the sphenoid sinuses, except for a hemoirhagic area on the posterior 
wall of the light sphenoid sinus, which was the portion extending into 
the posterioi chnoid piocess The tempoial pallor, the slight bluiring 
of the maigin of the disk, the chaiacteristic sector defects and the rapid 
impiovement of symptoms following nasal drainage are to be carefully 
considered as evidence pointing toward the chiasmal cistern as the seat 
of the disturbance This significance will not be lost if multiple sclerosis 
^^ele to develop later 



EVENTS OF VASCULARIZATION AND DEVASCU- 
LARIZATION SEEN IN CORNEAS 


P F SWINDLE, PhD 

MILWAUKEE 

The Rocky Mountain bighorn sheep (Ovis canadensis Shaw) is the 
only animal, so far as my obseiA^ations go, in which the apparently 
normal cornea becomes extensively invaded by blood vessels This 
animal, like others, has the pericorneal network, but at or about the 
time of birth a number of bouquets of vascular loops (figs 14 and 15) 
develop between various corneal lamellae Each of these bouquets 
oiiginates from a scleral arteriovenous anastomosis which loops into the 
cornea (figs 8 and 9) and then metamoiphoses into a principal artery, 
an accompanying vein, many paired arterial and venous branches and 
many capillaiies which connect the tips of the smallest aiteries with 
the tips of the smallest veins (figs 14 and 15) The corneal tissue 
remains extremely clear during the invasion of it by the scleral arterio- 
venous anastomoses It is possible, therefore, to observe the meta- 
morphosis of these anastomoses in the cornea of the lamb duiing early 
postnatal life 

The metamorphosis of any of the arteriovenous anastomoses m the 
coinea of the lamb does not cease until the lumen of the principal 
arterial trunk becomes spontaneously obliterated This obliteration can 
be observed from time to time at various parts of the cornea during the 
very early postnatal life of the animal The vascularization of the 
cornea takes place rapidly, and the bouquets of vascular loops vanish 
rapidly after the lumens of the principal arterial trunks become 
obliterated The vascularization ceases four or five days after birth 
The corneal tissue is extremely clear during the entire time of the 
vascularization and devasculanzation of it 

Other corneas may become vascularized if they become inflamed 
(figs 1 to 7 inclusive) In cases in which there are some persisting 
scleral aiteriovenous anastomoses these vessels may loop into the 
inflamed corneal tissue, and the metamorphosis of these anastomoses may 
then be either identical or almost identical with the metamorphosis of 
the arteriovenous anastomoses in the apparently normal cornea of the 
lamb For instance, such bouquets of vascular loops as those in the 
inflamed cornea of the black panther (fig 5) are similai to the most 
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extensively developed ones in the cornea of the lamb (figs 14, 15, 16 
and 17) In the panther’s cornea, however, the capillaries of the various 
bouquets of vascular loops united to form a general network of capil- 
laries A general capillary network uniting two or more bouquets with 
one another was not found m the corneas of any of the lambs I shall 
accordingly speak of the complete metamorphosis of the scleral aiterio- 
venous anastomoses, as m the panther’s cornea, and of the incomplete 
metamorphosis of the scleral arteriovenous anastomoses, as m the lamb’s 
cornea The metamorphosis of these anastomoses m a tissue is not com- 
plete until or unless capillanzation progresses to such a stage that a 
general network of capillaries exists 

In the absence of scleral arteriovenous anastomoses corneas may also 
become vasculaiized if they become inflamed (figs 1, 2, 3, 4 and 7), 
but the bouquets of vascular loops, like those m figures 5, 14 and 15, 
cannot be found m these corneas For instance, the inflamed cornea 
of the adult sheep may become extensively vasculaiized, but bouquets of 
vascular loops, like those m figures 5, 14 and 15, cannot be found in it 
The probable reason is that the supply of scleral arteriovenous anasto- 
moses became exhausted during the original vascularization of the 
apparently normal cornea In other animals, such as the cat, the supply 
of scleral arteriovenous anastomoses may become exhausted during a 
first vascularization of the cornea (fig 5), so that no bouquets of 
vascular loops can be found in the tissue at a later vascularization of it 
In the absence of scleral arteriovenous anastomoses an inflamed cornea 
may become invaded by preexisting blood vessels (figs 1, 2, 3, 4 and 7), 
which are normally located at and near the limbus This is a vicarious 
vascularization of the cornea, and it is a poor imitation of the much 
more systematic vascularization by the scleral arteriovenous anastomoses 
Each scleral vessel, or m some instances each plexus of scleral vessels, 
which vicariously invades the cornea might appropriately be called a 
substitute for a scleral arteriovenous anastomosis, but it is a poor sub- 
stitute because the cornea is often scarified and shrunken after the 
vessels in it vanish A cornea may be entirely normal, however, after 
It has been extensively vascularized by scleral arteriovenous anastomoses 
and the corneal vessels have vanished 

In some earlier papeis the metamorphosis of arteriovenous anasto- 
moses was discussed principally m connection with the vascularization 
of the nasal lining and ear,^ the nasal lining and brain ^ and the brain 

1 Swindle, P F The Architecture of the Blood Vascular Networks in 
the Erectile and Secretory Lining of the Nasal Passages, Ann Otol, Rhin & 
Laryng ii 913, 1936 

2 Swindle, P F Nasal Blood Vessels Which Serve as Arteries m Some 
Mammals and as Veins in Some Others, Ann Otol , Rhm & Laryng 46 600, 
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Explanation of Plate 

Figs 1 to 4— Figures 1 to 3, sections from the inflamed eyes of adult albino 
guinea pigs The inflammation was caused by injecting a small amount of red 
mercuric sulfide (in water) into the vitreous humor Each of the eyes was 
observed almost constantly for several hours each day after the first signs of 
inflammation were detected Each of the animals was killed by first anesthetizing 
it with ether and then severing the abdominal aorta India ink was then injected 
rhythmically into the peripheral stump of a common carotid artery until either all 
or the greater number of the scleral and corneal vessels were filled with the ink 
These vessels were observed with a binocular microscope during the injection 
The animal was then suspended, head down, for about four hours before the 
eye was removed 

In figure 3 three lines of invading loops of blood vessels can be seen The 
crests of the loops of the first line met at the center of the cornea No loops of 
the second line extend entirely to the center, and the loops of the third line (the 
large vessels of the circle of Hovius) extend only short distances into the cornea 
at only some places Figure 1 shows principally the vessels of the first line of 
invasion Figure 2 shows loops of the first line of invasion and also many of the 
scleral vessels which would have looped into the cornea and been recognized as 
the loops of the second line of invasion if the animal had lived Figure 2 also 
shows many stumps of vessels which restrained the movement of the vessels of the 
first line of invasion for a certain time and then broke and permitted some loops 
to jump farther toward the center of the cornea 

Figure 4 , section from the left eye of a half-grown wallaroo kangaroo 
(Macropus robustus Gould) On gross examination the animal seemed to have 
actinomycosis, but the fungus could not be found Principally the throat and the 
left side of the head and neck were involved The animal was killed by quick 
decapitation after it lay in a profound comatose state for five days in my laboratory 
The right eye appeared to be normal The conjunctiva of the left eye was 
severely inflamed, and a light gray substance was deposited irregularly on the 
inner surface of the cornea, but the corneal tissue was clear Blood cells could 
be seen circulating in some narrow and broad channels deep in the cornea at 
various points near the limbus The circulation was at times erratic and at times 
steady The vessels were observed for several hours each day for four days 
As soon as the animal was killed, india ink was injected rhythmically into the 
left common carotid artery while the other severed vessels in the neck were 
clamped with hemostats Before the specimen was mounted, the uvea, some of 
the outer lamellae of the cornea and some of the superficial tissue of the sclera 
were removed, so that the deep vessels at and near the limbus could be seen 
more clearly The portion selected for mounting was one in which some of the 
blood vessels had been carefully observed while the animal was living The dark 
horizontal band m the lower part of the figure is a picture of the highly 
developed anterior portion of the cavernous plexus of scleral blood vessels 
(Swindle, P F The Principal Drainage Channels of the Eye, Arch Ophth 
17 420 [March] 1937) The vessels in the cornea originated from this cavernous 
plexus They he between the membrane of Descemet and the posterior lamella 
of the cornea The left cerebral hemisphere was found to be almost completely 
devascularized 
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and epiphyses ® The vascularization of the cornea by scleral arterio- 
venous anastomoses is similar to that of the brain and epiphyses It is 
also similar to the final stage of the vascularization of the nasal lining 
and vaiious other parts of the body The vicarious vascularization of 
a cornea by substitutes for aiteiiovenous anastomoses is similar to the 
vicarious vasculaiization of necrotic areas at various parts of the body 
wheie these anastomoses do not exist 

At the 1933 session of the American Medical Association I exhibited 
some corneas which had become partially vasculaiized by substitutes foi 
arteriovenous anastomoses Some of the preexisting vessels, substitutes 
foi these anastomoses, at and near the limbus were observed merely to 
move or loop toward the center of the cornea as they grew m length 
Brucknei ^ and Kieiker® had already called attention to this type of 
invasion of corneal tissue by blood vessels I spoke of “vascularization 
without neovasculogenesis ” Some other corneas shown at the same 
meeting illustiated a combination of “vascularization with and without 
neovasculogenesis ” At the 1934, 1936 and 1937 sessions of the 
Wisconsin State Medical Society and at the 1938 session of the North 
Cential Section of the American College of Suigeons I exhibited some 
of the specimens and also some others In addition to the terminology 
used in 1933, I spoke of the “complete and incomplete metamorphosis 
of arteiiovenous anastomoses and some of the substitutes for arterio- 
venous anastomoses into small aiteries, small veins and capillaiies “ 

The inflamed corneal tissue is rarely clear enough that the events 
of vascularization and devasculai ization can be clearly seen at all parts 
of the pannus It is tempting, therefore, to examine such pathologic 
corneas only or primarily after they have been injected and cleared 
By examining the vessels m the dead cornea only, oi even by examining 
the living cornea for only a shoit period each day or each week, it is 
often impossible to diffei entiate between some of the generative and 
degenerative events There is a disconcerting confusion of these events 
in the literature In order to avoid confusing observations with 
assumptions, I shall describe only the events which weie seen The 
photomici ographs presented as figuies will serve to show certain features 
of the coineal vessels and to facilitate the descriptions of the observed 
events of vascularization and devascularization of normal and inflamed 
corneas 

3 Swindle, P F Occlusion of Blood Vessels by Agglutinated Red Cells 
Mainly as Seen in Tadpoles and Very Young Kangaroos, Am J Physiol 130 
59, 1937 

4 Bruckner, A Klinische Studien uber Hornhautgefasse, Arch f Augenh 
62 17, 1909 

5 Kreiker, A Die Entwicklung der Gefassbildung in der Hornliaut an der 
Hand von Spaltlampenbeobachtungen, Ztsclir f Augenh 50 115,1923 
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MATERIALS AND GENERAL METHODS 

The specimens heiein piesented as figuies were selected from a 
large number which weie collected during the past fouiteen yeais Dui- 
ing this time I have perfoimed autopsy on the animals which died m 
the Washington Paik Zoo in Milwaukee and have had many oppoi- 
tumties duiing these years to study various noimal and ailing animals 
under favoiable conditions at the zoo For instance, the events of both 
vascularization and devasculaiization of the cornea were observed in foui 
healthy lambs, and the corneal vessels wei e studied m prepared specimens 
from thiee late fetuses and two eaily postnatal lambs A number of 
animals from the zoo were treated and incidentally studied in my 
laboiatory m the medical school Some common laboiatory animals 
were used in special experiments The observations on the living corneas 
weie made almost always with a binocular microscope with magnifications 
ranging fiom 10 to 216 diameters Panophthalmitis with keiatitis 
vasculosa was pioduced m some common laboratoiy animals by using 
Arnold’s method ® of injecting led mercuric sulfide (cinnabar), in watei, 
into the vitreous mass 

Except when it was necessary or advisable to inject some of the 
coineal vessels individually, all of the injections were made fiom a 
common caiotid artery India ink was injected rhythmically into this 
artery until the corneal arteries, capillaries and veins were conspicuously 
black In some instances red mercuiic sulfide (m water) was injected 
rhythmically into the same artery until it could be seen in many of the 
scleral and corneal arteries Excessive injection of the dye was avoided 
so that the water would not wash the ink out of the capillaries The 
vessels labeled A in figures 5, 6, 9, 13, 14, 15, 16 and 17 are amuscular 
aiteiies Some of these arteiies contain a small amount of the mercuric 
sulfide mixed with ink Some of the otheis contain ink only, but they 
can be unmistakably traced back m the specimens to scleral arteries which 
contain some of the dye The vessels labeled V in the same figures 
contain either ink only or ink and blood These vessels are amusculai 
veins The absence of muscle fibers between the tunica intima and the 
tunica adventitia was demonstrated by using Arnold’s methods of 
staining and microdissection 

All of the specimens weie mounted in dammar after they were 
cleared, and certain parts of them, such as the uvea, and in some instances 
parts of the cornea, scleia and conjunctiva, were removed by dissection 

6 Arnold, J Expernnentelle Untersucliungen uber die Entwicklung der 
Blutcapillaren II Die Entwicklung der Capillaren bei der Keratitus \asculosa 
Vii chows Arch f path Anat 54 1, 1S72 ’ 

6a Arnold, J Beitrage zu der Entwickelung der Blutcapillaren 'im embry- 
onalen Glaskorper, Virchows Arch f path Anat 54 408, 1872 
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The specimens were cleared by the Spalteholz method of dehydrating 
with alcohol, displacing the alcohol with either benzene or xylene and 
then displacing the benzene oi x)dene with methyl salicylate All of 
the photomicrographs were taken by using transmitted light 

Some special details concerning the mateiials and methods are stated 
in the explanations of the figures and also in the body of the paper 

EVENTS OBSERVED IN CORNEAS BY DIRECT AND INDIRECT MEANS 

Vasculaf ization Unaccompanied by Neovasculogenesis — It is com- 
mon for the crests of such vascular loops (substitutes for arteriovenous 
anastomoses) as those shown in figures 1 and 2 to move either steadily 
or m a jerky manner toward the center of the cornea as the legs of 
the loops increase m length The steady movement of the tip of a loop 
could rarely be observed directty, but it was demonstrated in many 
corneas by indirect means For instance, the surface of the cornea 
was gentty pricked with a shaip needle immediately above the tip of a 
loop, and a small speck of either ink or red mercuric sulfide was tamped 
into the small wound, so that it was possible to determine whether the 
tip moved oi remained stationary In some instances the speck of ink 
or mercuric sulfide was tamped into a small wound at or near the center 
of the cornea, so that it was possible to measure repeatedly the distances 
between the speck and the crests of various loops The distances between 
the speck and the points of origin of various anastomoses connecting 
the arterial and venous legs of some loops with one another were also 
measured systematically in many instances The measurements showed 
not only that the crests moved toward the center of the cornea but that 
either parts or all of some of the cross anastomoses moved in the same 
direction Some simple networks of vessels accordingly moved toward 
the center of the cornea 

The erratic or jerky movements of the vessels are most common 
during the earlier part of the invasion, as can be explained best by 
referring to figure 2 I was especially interested in the unusual dilatation 
of the limbic vessels of this ej-e and happened to be observing the portion 
of it shown m figure 2 when a vessel leaped out of the network of limbic 
vessels and quickly assumed the hairpin-hke form, winch it still has 
The two conspicuous loops shown in the upper right portion of the 
picture also leaped farther into the cornea as well as somewhat to the left 
Immediately before and also during the time that these vessels leaped 
away from their original positions I saw many small vessels break The 
retracted stumps of the broken vessels are shown clearly in the picture 
Many of them bled freely from their broken ends These stumps are 
the vestiges of some capillaries and other small vessels which should 
be called restraining vessels, because they temporarily retarded or 
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lestiained certain other vessels in their movements toward the center 
of the cornea The cornea was clear until the restiainmg vessels broke 
and bled I have never been able to lecall the exact vascular connec- 
tions of the present haiipin loop with the geneial network of limbic 
vessels befoie the restiainmg vessels broke, but I saw it assume its 
piesent foim as it leaped from a relatively posteiior position to its 
present one The free ends of the vascular stumps attached to this 
loop weie directed sharply towaid the limbus for a few seconds after 
the loop developed It is lemarkable how quickly the open ends of 
the stumps became sealed so securely that ink did not escape from 
them Ink did escape, howevei, fiom some similar stumps in certain 
other parts of this cornea 

The lestraming vessels (fig 2) broke so rapidly that I am unable to 
desciibe accurately the breaking m this instance In other instances, 
however, I saw restiainmg vessels become so slender at oi near the 
middle, as they became longer, that blood ceased to flow through their 
narrowed lumens shortly befoie the vessels broke In some instances 
the lumen of a restraining vessel became obliterated near both ends, but 
not at the middle, so that an ampulif orm pocket containing either plasma 
or whole blood existed at or near the middle of the stretched vessel 
These pockets rarely contained blood cells Some of the restiainmg 
vessels which I watched peisisted much longei than otheis In fact, 
some of them did not break Their lumens became either obliteiated 


or almost obliteiated and then large enough that blood again circulated 
fieely through them Dnect observation showed that at least m some 
instances the breaking of the lestraming vessels was lesponsible for the 
jerky or erratic movements of vascular loops and simple networks of 
vessels toward the center of the cornea The movements of the sub- 
stitutes foi scleral aiteriovenous anastomoses (loops and simple net- 
works) became more gradual as the cornea became depleted of the 
gi eater number of the restraining vessels Many of the stumps of the 
restraining vessels became filled with static blood and then vanished 


On many occasions I saw straight and relatively straight vessels 
at and near the limbus become hairpin and aicifoim loops The crests 
of these loops moved toward the center of the cornea as the legs of 
the loops increased m length I have watched parts of the relatively 
large veins and arteiies of the circle of Hovius as they moved farther 
into the coinea after they had moved (unobserved) through the limbus 
into the lelatively clear corneal tissue (fig 3) I have also observed that 
the hmbic legioii became almost completely depleted of its relatively 
small vessels as some of them broke and as others moved far into the 
coinea (fig 3) In a few instances I saw small ulcers that developed 
m the relatively devascularized region near the base of the cornea 
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Explanation or Plate 

Figs 5 to 7 — Figures 5 and 6, sections from the eye of an adult black panther 
which died in uremic coma The darkest spot m the cornea (fig 5) is a small 
foreign body (probably a piece of corroded metal) deeply embedded in tissue The 
head of the animal was removed before the blood coagulated in the vessels 
The corneal vessels were injected in a rhythmic manner from a common carotid 
artery, while the other severed vessels m the neck were clamped with hemostats, 
but the greater part of the ink escaped from the corneal veins while the eye was 
being enucleated These veins were then reinjected with ink individually and 
antidromically from points posterior to the limbus while the vessels were observed 
with a binocular microscope At one region of the cornea, the upper right region 
(fig 5), some loose ink flowed between two corneal lamellae, but this was later 
removed by dissection Parts of the trunks of some injected vessels were 
inadvertently destroyed while removing the ink The upper part of the cornea 
was cut away, and some of the vessels in it were carefully dissected under the 
microscope in order to examine the tunics and especially the amorphous, jelly-like 
substance which separates the adventitia from the intima of many corneal vessels 
The bouquets of vascular loops are situated at four different levels in the cornea 
Figure 6 is a photomicrograph of some capillaries and other small vessels shown 
within the small elliptic area in figure 5 The ellipse was drawn on the photo- 
graphic print with pen and ink The individual vessels m the cornea were not 
studied while the animal was living The vessels labeled A in figures 5 and' 6 
are amuscular arteries , those labeled V are amuscular veins , and the large vessel 
labeled h in figure 6 is one which assumed its present size and form during an 
injection with india ink Many small vessels coalesced to form the large one 
labeled h 

Figure 7, section of an eye from a domestic cat (two-thirds grown) The cause 
of the keratitis could not be determined The animal was found by the side of 
a road It was so emaciated and weak that it could not stand, but it showed 
some improvement before it was killed Six days after it was brought to the 
laboratory it was anesthetized and killed by cutting the abdominal aorta This 
time was chosen to kill the animal because I was ambitious to secure a picture 
of the vessels in the particular stages of development shown in figure 11 I I’^d 
observed these vessels carefully for many hours each day for five days They 
were injected from a common carotid artery, and the specimen was otherwise 
prepared as described in connection with figures 1 to 3 inclusive The structures 
labeled E are diverticula or evaginations which were invading the cornea Some 
blood was driven to the ends of these evaginations by the ink The short structure 
labeled e is a retracted evagination The clear areas labeled H aie tissue islands or 
holes which developed when opposite walls of the evagination met and fused At 
the point labeled h a small hole or tissue island vanished while the ink was 
being injected In this case two small vessels coalesced to form a larger one 
The large vessels and also the small ones in figure 7 are epicorneal vessels m 
the sense that they are on the cornea, although they are between the bulbar con- 
junctiva and the anterior lamella of the cornea 
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VascnlanzaUon Accompanied hy Neovascido gene sis — ^Tlie cornea 
presented as figure 7 was extremely clear I saw the holes or tissue 
islands labeled H develop and grow larger I saw a hole or tissue 
island develop at the point labeled h, although this hole disappeared 
under my eyes while the vessels were being injected with ink One of 
the difficult events to observe is the development of such an island in a 
blood vessel The only warning that it is about to develop is that the 
blood at the area is reduced to a thin film As soon as no blood cells can 
be seen m the area the island has developed, as can then be demonstrated 
beyond reasonable doubt by killing the animal and injecting ink mildly 
into the vessels It is often the case that the hole is at first very small 
In some instances it remains small, but in other instances it becomes 
larger I saw similar holes develop in some of the more anterior swamp- 
hke vessels shown in figure 4, in some of the vessels which reached the 
center of the cornea (fig 3) and also at and near the tips of some of the 
loops in the corneas of the lamb (as illustrated at and near the tips of 
the simple and complex loops in figs 9, 11 and 18) Every time I 
observed the development of a tissue island in a simple vessel, in a 
dilated portion of a vessel oi in an evagination from a vessel, I witnessed 
the genesis of a new blood channel or vessel In some instances, as in 
the kangaroo’s eye (fig 4), it seems appropriate to speak of the resulting 
vessels as swamp channels and of the tissue islands as swamp islands in 
diminutive blood swamps 

In the cornea of the lamb I watched some evaginations as they 
assumed different shapes At times an evagination was long with a 
sharp tip, and at other times it was shorter and had a relatively blunt 
tip I saw some small evaginations vanish by retracting In some 
instances the original site of the evagination was marked by only a slight 
distortion of the wall of the mother vessel The retraction of such a 
process can be illustrated by referring to figures 12 and 13 When the 
photomicrograph presented as figure 12 was taken, the small, sharp 
piocess which passed to the light from the lower right hand corner of 
the upper parallelogram (fig 12) was somewhat longei than the similar 
process which passed to the right from the upper right corner of the 
lower parallelogram, as can be seen m the picture The photomicrograph 
presented as figure 13 was taken about six months later from the same 
mounted specimen In figure 13 the evagination associated with the 
upper parallelogram is much shorter than the process associated with 
the lower parallelogram The vestige of the evagination labeled e in 
figure 7 IS another instance of the partial vanishing of an evagination 
b} retraction 

Vanishing of Coineal Blood Vessels hy Migration, by Tiansforma- 
tion and by Obliteration — Blood vessels may vanish from a small or 
large area by moving out of it into some other part of the cornea For 
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instance, as illustrated by figure 3, many vessels vanished from the limbic 
legion by moving toward the center of the cornea A simple runghke 
anastomosis connecting the two legs of a vascular loop with one anothei 
may be said to vanish partially in the sense that it develops into a simple 
or complex hairpin or arciform loop with its tip directed toward the 
center of the cornea By indirect means already described I have 
repeatedly observed this kind of vanishing of parts of vessels, entiie 
vessels and even simple networks of vessels from parts of living corneas 
Many vessels may vanish from the sclera by moving into the cornea, 
and they may then vanish from the base of the cornea as they continue 
to move toward the center of the cornea 

Vanishing of corneal blood vessels by sudden transformation of 
small vessels into a larger one was observed as a spontaneous event 
m some inflamed corneas of labbits This sudden transformation means 
only that the holes or tissue islands which have recently developed m 
a vessel become suddenly eliminated as the mildly fused, opposite walls 
of the original vessel become separated from one another As such 
islands vanish, the small blood vessels dimmish m number ' In a special 
sense the small vessels coalesce to form the original one m which the 
tissue islands had earlier developed This type of coalescence was 
successfully brought about m a few instances by clamping the external 
and internal jugular veins m the neck so that the corneal vessels beoime 
so greatly distended with blood that some of the recently fused, opposite 
walls became passively sepaiated from one another 

Contnliutory evidence of such a transformation of small vessels into 
a larger one can be obtained by injecting the substances into the vessels 
of dead corneas so strongly that some of the recently fused walls aie 
forced apait For instance, I saw a hole develop at the point labeled h 
111 figure 7 , and then I saw this hole or island vanish while the vessels 
were being injected with ink In another cornea (fig 6) I saw and 
studied a network of small vessels m the location of the large vessel 
labeled h The small vessels were already injected with ink On inject- 
ing more ink I saw many of the tissue islands among these vessels 
vanish, so that one relatively large vessel existed in the place of the 
smaller ones This large vessel is comparable to one shown m the article 
published by Spicer ^ 

Vanishing of coineal blood vessels as a result of spontaneous oblitera- 
tion of then lumens is an ordinary event In the cornea of a Rocky 
Mountain bighorn lamb a slender stream of blood was circulating, at 
times rapidly and at times slowly, m the lumen of the arterial leg of a 
metamorpho sing arteriovenous anastomosis which reached from the 


7 Spicer, W T H Parenchymatous Keratitis, Interstitial Keratitis 
Lxeitis interior, Bnt J Ophth , 1924, supp 1, p 29, fig 30 Keratitis, 




Figs 8 to 18 (inclusive) — Sections frcm the eyes of a Rocky Mountain 
bighorn sheep (lamb) which died (probably of starvation) about fifty * 

was born The blood vessels in the e^es of this animal were not studied 
It died The injections were made from a common carotid artery ( rs 
India ink and then with a small amount of red mercuric sulfide), and t e ey 
uere further prepared as described in connection with figures 1, 2 and 3 
Figure 9 IS a higher magnification of the vessels shown to the right 
8 Figure 11 is a higher magnification of the two loops shown m ^ 

area in figure 10, figure 13 is a higher magnification of the 

figure 12, figure 18 is a higher magnification of the vessels 

(Lcacild continued on next pane) 








I 



rectangular area m figure 17 The magnification for figures 10 and 12 is the same 
as for figure 8 and that for figure 9 and 11 is the same as for figure 13 The 
magnification is the same for figures 15, 16 and 17 as for figure 14 The letters 
on the figures have the following meanings AVA, arteriovenous anastomosis, A, 
amuscular artery , P , amuscular vein , V E, venous evagination 

The arteriovenous anastomoses in a single cornea of the lamb were found to 
be situated at fi\e different levels in the tissue The epicorneal plexus of blood 
\cssels was removed from all of the preparations except those shown as figures 
10, 14 and 15 Parts of this plexus can also be seen in figure 8 The fine epi- 
corneal meshwork of \essels is not in clear focus in any of the figures These 
\cssels ^\cre de\elopmcntalU at a standstill None of the conspicuously sturdy 
bouquets of \ascular loops originated from the epicorneal plexus 
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limbus almost to the center of the cornea Some unilateral irregulaiities 
or invaginations of the intima almost obstructed the blood flow at some 
points A few minutes latei the flow became completely obstructed by 
at least one of these intimal invaginations The blood was then static 
m all parts of the arteriovenous anastomosis I have not found it 
possible to reopen the lumen of such a vessel in a dead animal by 
injecting a liquid into a common carotid artery, although the liquid may 
enter the venous leg, as shown in the arteriovenous anastomosis to the 
right 111 figure 16 and also m the anastomosis to the right in figure 17 
Ink was observed to pass antidromically into both of these veins 
Incidentally, the venous side of the arteriovenous anastomosis to the 
light in figure 16 is filled principally with blood Only the lower part 
of the mam trunk of this venous leg is black with ink I have failed to 
find any trace of these bouquets of vascular loops (as in figs 14, 15, 
16 and 17) in the coineas of adult sheep 

It was appiopriate to describe the destruction of lestraining vessels 
in connection with the erratic movements of corneal loops In a general 
■\\ ay that description is applicable to the destruction of some loops This 
destruction of coineal loops has been desciibed by Julianelle and Bishop ® 
At 01 near the crest of a loop the vessel becomes first too slender to 
conduct blood, and then it breaks into two pointed stumps which retract 

According to my observations the tips of one or both of the stumps 
of a bioken loop may be slender and slightly curved for minutes and 
even hours after the break occurs The stumps often have the appear- 
ance of the “capillary sprouts” which Arnold found m his prepared 
specimens Arnold assumed that these “sprouts” arch toward one ^ 
another, as if by positive chemotaxis, preparatory to fusing to form an 
arched structure which then becomes an arched “capillary” as soon as 
“canalization” takes place ® Immediately before the break occurs, the 
arched structure is often identical in appearance with the “capillary 
sprouts” which Arnold assumed had arched toward one another and 
fused but had not become completely canalized The constriction is at 
times irregular, so that ainpulhform blood pockets or plasma pockets 
exist Some of the pockets seem to be identical m appearance with 
pockets which Arnold described but mistook for beginning “canalization 
of the “fused” structure at or near the middle, as well as at one or both 
ends I observed this destruction of loops in the inflamed corneas of 
some guinea pigs and rabbits, but I was unable to observe it in the cornea 
of the lamb I likewise failed to obserAfe the destruction of restraining 
A'^essels in the cornea of the lamb I was also unable to find any red 
blood cells free m the cornea of the lamb 

8 Julianelle, L A and Bishop, G H The Formation and Development of 
Blood Vessels in the Sensitized Cornea, Am J Anat 58 109, 1936 

9 Arnold, J Experimentelle Untersuchungen uber die Entwicklung der 
Blutcapillaren, Virchows Arch f path Anat 53 70, 1871, footnotes 6 and 6a 
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COMMENT 

Theie are piobably several dependent factois winch contiibiite 
collectively to the looping of scleral vessels into the coinea One is 
an appropriate concentration of hydiogen ions m the scleral and coniea 
tissue to promote rapid prohfeiation of the cells of the tunics ^ As this 
proliferation of the cells takes place, the vessels loop away fiom their 
noi-mal positions rapidly if the sunounding tissue is so necrotic (as in 
ceitain cases of panophthalmitis) that it offers little lesistaiice to the 
movement of the vessels and is rapidly eroded by the growing vessels 
The partial loss of elasticity of the walls of the vessels in neciotic tissue 
IS a factor of minoi importance Studies of the A’’ascularization of the 
cornea of the lamb show that the capacity of growing arteriovenous 
anastomoses to erode the intralamellai scleral and coineal tissue is an 
important factoi contributing to the invasion of the cornea by the scleral 
vessels The eneigy imparted to the vessels by the heart is also an 
important factor contributing to the looping of scleral artei lovenous 
anastomoses into the cornea 

If the arterial blood pressuie is low, the brunt of the vasculaiization 
IS often borne by the veins In this connection I wish to call attention 
to the inflamed corneas of the kangaioo (fig 4) and the domestic cat 
(fig 7) I am unable to say that an artery invaded the cornea m either 
of these instances The arterial blood pressure of the cat was not deter- 
mined, but It was probably low, at least some of the time, because the 
heart action was often feeble The pressuie in the left brachial artery of 
the kangaroo was detei rained many times with a Tycos sphygmomanom- 
eter The systolic pressure was iievei found to be higher than 55 or 
lowei than 22 ram of mercury while the animal was m the comatose 
state It IS conceivable that the artei les did not move and that the veins 
moved away from their noimal positions because the arterial blood pres- 
sure was too low to urge the aitenes into the cornea and that the 
piessure of the blood in the veins was at times great enough to urge 
these vessels away from their oiigmal positions m the sclera If this 
leasonmg is correct, the venous pressure is in exceptional cases a factor 
contiibuting to the invasion of the cornea by veins 

The vascular evagination is an incomplete or imperfect vascular loop 
The development of an evagination means that only a local portion of 
one side of a vessel invades the tissue by moving into it, while the 
neighboring portions of the vessel either remain stationary or move less 
rapidly than the tip of the evagination Local proliferation of cells may 
piomote the incomplete or abortive vascular looping similarly as the 
piohferation of cells of the tunics of a loop may contribute to movement 
of the crest of this loop toward the center of the cornea However, it 
IS not safe to explain the development of the evaginations entirely on the 
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basis of cell piohferation, because some evagmations become longer and 
shoiter and even vanish by retracting If proliferation of cells in the 
walls of an evagination takes place before the retraction occurs, the ^vall 
of the mother vessel may have a local thickening due to the presence of 
an extra number of cells When such a wall is examined in histologic 
sections a person might erroneously conclude that he is observing an 
incipient stage m the development of a vascular “bud” or “sprout” when 
he IS actually looking at a vestige of an evagination 

It is only a relatively small number of the evagmations which meet 
and fuse with one another to form new blood vessels Some of them 
vanish by retracting Others become distended with static blood and 
then A^anish The greater number of them divide one or more times 
so that they become thereby converted into vascular loops as was 
suspected but not seen by Juhanelle and Bishop ® 

The development of holes or tissue islands is also a result of impel - 
feet 01 incomplete vascular looping A local poition of only one side 
of a vessel moves into the blood stieain, while the other parts of the 
vessel remain eithei stationai}'’ or relatively stationary The local poition 
that moves into the lumen of the vessel is an invagination which may 
touch the opposite wall and fuse with it to form a hole or tissue island, 
nhich may be easily destioyed shortly after it has formed When the 
mti avascular pressure is increased about the newly formed island 
the mildly fused walls may become sepaiated from one another, and the 
same island may nevei develop again The new vessels which are 
formed as a result of the fusion of opposite walls of a vessel may or may 
not form loops which grow in different directions through the tissue 

It is undoubtedly the case that in some instances during life the 
suiiounding tissue may press against a vessel in such a manner that 
opposite walls of the vessel come passnely in contact with one another 
and fuse, but I am aware of some instances (as m fetal epiphyses) m 
which the tissue pressure is probably not a factor m the der^elopment of 
the tissue islands The greater number of the holes oi islands which 
develop in the vessels are probably due to the invaginations of the grow- 
ing ^^alls of the vessels Such invaginations are not more remarkable 
than the diverticula or evagmations which move through the tissue and 
form new blood vessels and concomitantly new tissue islands by meeting 
and fusing with one another It is a common occurrence for at least 
one imagination to develop in an evagination, as is clearly illustrated m 
figures 7 , 9 , 11 and 13 An evagination may become a network of vessels 
before aii)’^ part of it meets and fuses with any part of another 
e\ agination 

The diverticula shown in figuie 7 are essentially the same as the 
venous diverticulum which forms the upper side of the pai allelogram 
in figuie 13 The differences in form are not important, because a single 
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evagination ma> assume various forms The sharpness or bluntness 
of the tip can scarcely be looked on as being an important feature in any 
instance because, so far as I have been able to determine, a shaip tip, 
like a blunt one, has a lumen, although a part of the lumen of a sharp 
tip may be so small that only plasma and some blood debns can entei it 
Such tips often seem to be solid stiuctures when they are seen m 
prepared specimens It would be inconsistent to speak of the evagma- 
tions as “buds” or “sprouts” without committing the obviously ridiculous 
act of calling the invaginations “buds” or “spiouts” also 

It IS amazing how bald hairpin loops (loops which do not possess 
evaginations) avoid touching one anothei m growing through normal 
tissue, as at and neai the center of a highly vasculanzed cornea of the 
guinea pig or that of the lamb A bald hairpin loop may be growing 
in the direction of another one but either stop growing or merely swerve 
to one side of the second one m time to avoid touching it Loops which 
aie provided with or crowned with evaginations behave m exactly the 
same manner as the bald ones, except that the evaginations of approach- 
ing loops may not succeed m avoiding one another and may accoidingly 
fuse to form anastomotic connections between the loops If the loops 
consist of capillaries, the haphazard fusion of the evaginations may 
eventually be responsible for the existence of a complex netwoik of 
capillaries which connects all of the smallest tips of the aitenes and veins 
of many bouquets of vascular loops with one anothei Each of these 
bouquets should then be spoken of as a completely metamorphosed 
arteriovenous anastomosis 

The bouquets of vascular loops shown m figuies 14, 15, 16 and 17 
aie incompletely metamoiphosed aitenovenous anastomoses It is true 
tliat evaginations aie piesent in these bouquets, but m the living cornea 
the arteiiovenous anastomoses were at so many diffeient levels m the 
lamellated or stiatihed corneal tissue, the number of metamorphosing 
arteiiovenous anastomoses at any level was so small and the distribution 
of these anastomoses at any level ivas such that the evaginations of 
ail}'’ one anastomosis did not have an excellent oppoitumty to come in 
contact with and fuse with evaginations of any othei anastomosis It 
IS probalile, however, that if some of the metamoiphosmg arteriovenous 
anastomoses at a certain level had reached the center of the cornea the 
nictamoiphosis would ha\e become complete, as it did in the cornea of 
the panthei (figs 5 and 6) oi as in the eye of the guinea pig presented 
as figure 3 After the ciests of seveial loops reached the approximate 
centei of the coinea (fig 3) thc)'^ aioided one another by twisting and 
tin niiig in i ai lous dii ections I then saw (for the first time m this eye) 
clucrticula develop and fuse .Mth one another, and I also saw holes or 
tissue islands deielop in some of the vessels uhich became distorted 
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after they leached the centei of the cornea A result of the distortion 
of the crests of the corneal loops, the development and fusion of 
evaginations and the development of new blood vessels due to the 
invaginations is the hemangioma-hke tangle of vessels seen at the center 
of the cornea (fig 3) Many of the arteries vanished, so that the tangle 
eventually consisted principally of veins and capillaiies It seems correct 
to speak of the diverticula oi evaginations as fusion evaginations, 
because, so far as my observations go, vasculai loops do not become 
united with one anothei if evaginations are not present 

My observations that evaginations rarely fuse with one anothei in 
the cornea and that the fusion is haphazaid when it occuis (as illustrated 
m fig 13) are opposed to the notion of Arnold,® Augstein’^® and many 
others that the tips of “capillary spiouts” regulaily approach one 
another, as if by positive chemotaxis, and then fuse to form straight 
and arched structures, which soon become “canalized ” I am convinced 
that Arnold’s alleged instances of systematic meeting of the tips of his 
“capillary spiouts” was greatly overestimated owing to his frequently 
mistaking degenerative events foi geneiative ones while observing his 
prepared specimens He undoubtedly mistook stretched poitions of 
restraining vessels and stretched ciests of some A^anishing loops for fused 
tips of “capillary spiouts” which had not become completely “canalized,” 
and he undoubtedly mistook the greater number of slightly retracted 
stumps of vanishing vessels foi “capillary spiouts” which veie in the 
act of approaching one another, as if by positive chemotaxis prepaiatoiy 
to the meeting and fusing of their tips Arnold did lecognize a small 
number of the stumps as being piobably the letracted stumps of broken 
“capillaries ” This last mteipretation is remarkable in view of the fact 
that Arnold did not see a “capillary” break 

One of Arnold’s findings is important in connection with the phe- 
nomenon of the final devascularization of the cornea This is his 
observation that each of the greater number of the “capillaries” and 
even many of the “capillaiy sprouts” is enclosed in a cylindei of 
adA^entitial cells and fibers He demonstrated this fact by leflecting a 
part of the adventitial wall to expose the mtiina (which he consideied 
to be the capillary) In fresh specimens there is a relatively clear space 
(intramural space) between the walls of the two cyhndeis of many of 
the corneal vessels Some of my microdissections revealed that this 
space IS filled with a jelly-like mass This is especially evident in the 
largest arterial trunks After one of these vessels has existed for a con- 
siderable time, the lumen becomes progressively smaller as the intramural 
space becomes progressively larger The lumen continues to decrease m 

10 Augstein Gefassstudien an der Hornhaut und Iris, Ztschr f Augenh 
8 317, 1902 
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size until It becomes completely obliterated at one oi more points along 
Its couise This obliteration can undoubtedly be attributed to such an 
increase m the amount of the jelly-like mass that the walls of the intima 
aie forced together at one or more points In other parts of the body 
the intramural space can be found, but it becomes invaded by muscle 
and connective tissue and m some instances also by small blood vessels 
(vasa vasorum) 

Some simple loops m the coinea become closed off at or neai then 
crests This is probably due to a postmflammatory shortening of the 
legs of the loops, because as soon as a loop breaks at or neai its ciest 
the legs sometimes retract to such an extent that the ends of their pointed 
tips aie separated from one anothei by a considerable distance In a 
healing cornea the legs of a loop may be in a relatively healed area neai 
the limbus, while the crest is m a relatively unhealed area and may 
accordingly be the weakest and most inelastic portion of the loop If the 
legs letract, as the surrounding tissue contracts the lumen becomes 
obliterated at or near the ciest before the vessel breaks 

It IS certainly incoirect to explain the movements of vascular loops 
m terms of positive chemotaxis, because the ciests of the loops tend to 
avoid touching one anothei I believe that it is equally mconect to 
speak of negative chemotaxis as a factor contiibuting to the tendency 
of the crests to avoid one another These crests merely grow best in the 
avascular parts of the tissue, where the concentration of hydrogen ions 
IS greater than it is m the immediate vicinity of another vessel, where 
the exchange of respiratory gases and nutrient and waste substances in 
general is relatively perfect Loops may accordingly become inter- 
digitated without touching one another The evaginations are not so 
successful in avoiding one another, because these blind stiuctures contain 
static 01 1 datively static blood, so that the exchange of respiratory gases 
and other substances is not good in the immediate vicinity of these 
structures The hydrogen ion concentration is accordingly somewhat 
high about them, but it is low enough that they show an unmistakable 
tendency to i eti act, to stop growing or to swei ve gently away from one 
another when their paths of giowth cross oi meet However, some of 
the evaginations do meet and fuse in some corneas 


summary and conclusions 

An inflamed cornea may become almost completely vascularized bv 
picexisting scleral and conjunctival vessels befoie a new blood vessel 
develops in it In fact, many vessels may become destroyed in the 
process This is vasculaiization unaccompanied by neovasculogenesis 
Sing e and interconnected vascular loops move first erratically and later 
steadily towaid the center of the cornea The irregular or erratic move 
tncm ,s due to tlie breaking of some stretched vessels which were called 
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lestraming vessels because they tempoianly retard the motion of other 
vessels m relatively moie advanced positions in the cornea The 
restrained vessels may leap oi lush rapidly toward the centei of 
the coinea every time some of the restiaimng vessels break After the 
cornea becomes depleted of the greater number of the restraining vessels, 
many parts of the remaining vessels move steadily through the tissue 
As the legs of a loop become longei, owing to loss of elasticity of the 
^essel but pimcipall}'- oving to the proliferation of the cells of the tunics, 
the crest of the loop slowly eiodes the restraining tissue ahead of it and 
mo\es farther into the cornea In some instances the scant}'^ inter- 
lamellar tissue IS so neciotic that the erosion by the ciest of a loop is a 
negligible factoi 

In tbe appaiently normal cornea of tbe Rocky Mountain bighoin 
lamb and in some traumatized corneas the crest of a loop may erode 
the tissue so slowly that at least one incomplete loop may develop and 
advance beyond the major portion of the crest This incomplete loop 
is a diverticulum oi evagination with a lumen It has been enoneousl) 
spoken of as an “endothelial bud” or a “capillary sprout ” It may 
have at one time a pointed tip and at another time a blunt one It mav 
even vanish by leti acting, oi it nia) grow longer and meet and fuse wuth 
a similar evagination either from the same vessel or from a diffeient 
one These incomplete loops should be called fusion diverticula or 
fusion evaginations, because they aie the only vascular structures which 
were obseived to meet m the tissue and fuse wuth one another They are 
excellent tissue invaders, because they are so small and pliable that they 
can entei and move through extremely small interlamellar and even 
mtralamellai spaces These diverticula are not excellent fusion struc- 
tures, because they tend to avoid one another by reti acting, by merely 
ceasing to become longer or by gently swerAung aw'ay from one another 
However, wdien these fusion evaginations are plentiful some of them may 
fail to a^mid one another and accordingly fuse to foim ncAV blood 
vessels 

Another incomplete Aasculai loop is the invagination wdiich also 
originates from only one side of a vessel and increases in length It does 
not invade the tissue It ini^ades the blood stieam instead Its tip 
touches and fuses with the opposite wall of the same vessel, so that a 
bloodless area, a hole or a tissue island develops in the vessel and two 
blood channels or vessels concomitantly deA^elop out of the original 
vessel One oi more of the tissue islands may develop in the crest of a 
loop, m a leg of a loop and CA’^en m an CA'^agination or diverticulum 
Some of the neAV A’^essels theieby developed form hairpin or arciform 
loops These moAe into or iiiA’-ade noiiA^ascuIarized portions of the corneal 
tissue AA'here they become ucaa sources of development of more eA'agma- 
tions and more inA’^aginations 
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Spontaneous destruction of corneal ^essels is a common event For 
instance, certain vessels (restraining vessels) at and near the limbus 
become stretched and then broken by some others which are moving 
relatuel} lapidly in relatively advanced positions in the cornea It is 
also the case that the legs of certain loops retract, so that the crests of 
these loops become stretched and even broken This destruction of 
loops takes place when the crests are in the relatively unhealed portion 
of the cornea near its center and the legs are m the relatively healed 
portion near the limbus As the relatively healed comeal tissue con- 
tracts, the legs of some of the loops in this tissue become so short that 
their crests break It is also true that the lumens of corneal arteiies 
eventually become small and that such intimal invaginations develop in 
these arteries that their already narrowed lumens become locally 
obliterated If the obliteration takes place in the principal arterial 
trunk of a bouquet of vascular loops which is not connected by 
anastomoses vith vessels of neighboring bouquets, the entire bouquet 
(including the pimcipal venous trunk) vanishes Hon ever, if the tips 
of seveial bouquets are joined with one another, the greater number of 
the principal arterial tiunks may vanish without bringing immediate 
destruction to the greater number of the capillaries and veins of the 
several associated bouquets The narroi\ing of the lumens and the 
deielopnient of the intimal invaginations are due to the increase in 
volume of a jelly-like substance between the intnnal and the adventitial 
cylinders of the amuscular arteries 



ORBITAL HYPEROSTOSIS 

ITS OCCURRENCE IN TWO CASES OF MENINGIOMA OF THE SKULL 


ARNOLD KNAPP, MD 

NEW YORK 

Thickening of the bony walls of the orbit was formerly classified as 
h 3 '^peiostosis circumscripta, as described m Naito’s atlas’- On the basis 
of the knowledge of meningiomas following Cushing’s “ investigations, 
a new interpretation of these bony changes arose and a new classification 
became necessary In a recent pei sonal communication Schuller ^ stated 

In the past ten years, since Naito’s book appeared, we have observed some 
cases where the x-ray diagnosis of osteoma or hyperostosis circumscripta had to be 
corrected for hyperostosis m meningioma But there are certain reasons that we 
cannot abandon the group of circumscribed hyperostosis of the skull , because on 
one side there are cases without progression which are clinically harmless, and on 
the other side the circumscribed hyperostosis is the beginning of leontiasis ossea, 
which gives a bad prognosis and is not operable 

Osteoma of the orbit is quite a different process, as these bony tumors 
(generally called ivory exostoses) arise on the inner wall of the orbit, 
usually from the frontal or the ethmoid sinus 

Meningiomas occur between the third and the fifth decade of life, 
at least a decade later than the pituitary adenomas They are frequent 
and occurred in Cushing’s series in a ratio of 1 to 4 gliomas 

Cushing has divided meningiomas into two groups, m one the 
giowth is large and more or less irregularly lobulated, with a small 
stalk of attachment to the dura, and in the other the tumor is termed 
“en plaque” and is round, flat and slightly elevated and tends to spread 
over the inner dural surface The latter type of growth is less frequent 
and arises usually from the basal meninges Meningioma is found in 
the places where the arachnoid villi and their associated cell clusters 
are situated The arachnoid villi and the cell clusters act as filters for the 
cerebrospinal fluid between the subarachnoid spaces and the dural sinuses 
They become hypertrophied and are the seats of predilection for the 
development of meningioma The capping clusters of endothelial cells 

Read at the Seventy-Fourth Annual Meeting of the American Ophthalmological 
Society, San Francisco, June 9, 1938 

1 Naito, I Die Hyperostosen des Schadels, Vienna, Julius Springer, 1924 

2 Cushing, H The Meningiomas (Dural Endotheliomas) Their Source and 
Favoured Seats of Origin, Brain 45 282 (Oct ) 1922 

3 Schuller Personal communication to the author 
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frequently show a tendency to the familiar whorl formation, and 
psammoma bodies are present 

Aoyagi and Kyuno/ two Japanese investigators, nave studied the 

usual situation of these cell clusters 

Meningiomas, therefore, have certain definite seats of predilection, and 
each group, on account of its anatomic seat of origin, possesses a definite 
chaiactenstic symptom atolog}^ The growths abound along the major 
sinuses and also in the basal meninges, especially over the tip of the 
temporal lobe and in the region of the gasserian ganglion In the 
latter region the meningioma is of the flat (en plaque) variety and 
appears to rise from neai the pterion, where the meningeal vessels 
and sinuses so commonly channel the bone 

The overlying bone is involved in about 25 per cent of the cases of 
meningioma While this hyperostosis occurs in both varieties, it is 
particularly prevalent iii the flat variety 

It IS the following groups of meningiomas with which this paper 
is concerned the tumors of the sphenoid ridge and tumors of the 
sylvian cleft (temporo frontal) In these locations a meningioma is 
particularly prone to push through the dura and later to invade the 
overlying bone, causing striking hyperostosis The bone may be involved 
111 a number of ways Frequently the bone is enormously thickened 
and the canahculi are filled by tumor cells 

Concerning tumors of the sphenoid iidge, Cushing ° stated 

The growths which he astride the sphenoidal ridge, with a portion of the 
tumor resting on the orbital plate under the frontal lobe and a portion m the 
middle fossa indenting the temporal lobe, are fairly common and character- 
istic Most of them have been unexpected findings, though one or two have been 
recognized because of an absorption of the sphenoidal ridge shown by an antero- 
posterior rontgenogram They may cause uncinate seizures and not infrequently 
encroach on the side of the chiasma and produce an homonjmous hemianopsia 

Cushing’s description of tumors of the sylvian cleft (temporof rental) 
follow s 

These are, on the whole, similar to the above and doubtless arise from the 
same sinus, but they he sufficiently far lateralwards to be brought into view 
by a subtemporal decompression Two of them which gave no localizing symptoms 
were unexpcctedl} disclosed in this waj and were subsequently removed by an 
osteoplastic exposure In this region, too, for some unexplained reason, the 
tumors ni plaque are common, and as these meningiomas are apt to provoke hyper- 
ostosis and cause a palpable thickening of the bone at the temporo-sphenoidal 
junction, they are casilj recognized througli this indication of their presence 

ns NNcll as bj the marked exophthalmos which occurs if the hyperostosis involves 
the outer orbital wall 


4 Ao\agi and K>uno Neuroglia 11 1, 19P 

5 H Oa„,al H^rosloscs Prod/ced by Me„,„,eal E„do,hd,o„,as, 


\rch Neurol S. Psjchnt 8 139 (Aug) 1922 
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The micioscopic examination of the tumor tissue shows typical 
clusteis of arachnoid cells ai ranged in whorls and lying within the dural 
layeis The bony tumors show bony channels filled with connective 
tissue and tumor masses 

Meningioma in this location runs a characteristic slow course, with 
no neurologic symptoms and no increased brain pressure The piin- 
cipal ocular symptom is exophthalmos, and the eyeground is frequently 
not changed until late in the disease 

Cushing” m 1922 wiote an article on cranial hyperostosis produced 
by meningeal endothelioma, in which the hypeiplasia of the adjacent 
bone and the possibility that it may overlie a meningeal endothelioma 
weie emphasized The leport showed that this type of tumor may be 
cii cumscribed and massive oi flat, and if it were not for the associated 
hyperostosis and its consequences the tumor would not be recognized 
In the case lepoited a smooth haid tumor could be palpated in the 
left temporal fossa, and the only ocular symptoms were exophthalmos 
and paiesis of the abducens nerA'e The roentgenogram revealed 
inci eased density m the region of the squamous wing of the temporal 
bone and of the adjoining part of the sphenoid bone At operation the 
temporal muscle was found invaded, and the underlying bone was 
thickened This was lemoved as well as the outer side of the orbit 
and of the sphenoid wing down to the region of the anterior clinoid 
piocesses in the depth of the sylvian groove At the depth of the opera- 
tive field the dura was loughened, and when it was opened a flat endo- 
thelioma was exposed 

In an excellent article with a good bibliography, Ai ist Stender ’’ 
desciibed 3 cases in which the meningioma arose from the posterioi 
surface of the greatei wing of the sphenoid bone He also found that 
meningioma with its origin on the posterior surface of the sphenoid bone 
frequently presents a characteristic clinical syndrome, with swelling of 
the temporal and sphenoid bones and extension to the bony orbit, with 
exophthalmos The process progresses slowly and gives rise to few 
symptoms, and theie is no increase in the brain pressure The tumors 
are usually found in the foim of plaques and infiltrate the sphenoid 
bone and the adjoining bones and occasionally the temporal muscle 
Associated with the tumor there is a new formation of bone 

The report of the cases on which this paper is based follows 

B L , a 44 year old woman, was first seen on Jan 23, 1922 She stated that 
the left eye had bulged for one year There was some headache, vision in the 
left eye was 20/20, and an exophthalmos of 5 mm was present The visual field 
and interior of the eye were normal , there was weakness of the external rectus 
muscle The bone of the outer wall of the orbit was thickened, within the outer 

6 Stender, A Ueber das Meningiom des Keilbeinmckens, Ztsclir f d ges 
Neurol u Psychiat 147 244, 1933 
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orbital margin a firm resistance was encountered on palpation, and the whole 

tcrnpora.1 region was swollen and tender 

The condition was believed to be a circumscribed hyperostosis and an operation 
was undertaken to remove the excess bone in the orbit A Kronlein operation 
was attempted, but the bone was found so hard that an osteoplastic flap cou 
not be prepared, and the bone was removed piecemeal by a chisel and hammer 
T he postoperative recovery was slow but uneventful Moderate exophthalmos 
remained 

On September 15, two years later, the exophthalmos of the left eye was 
unchanged, but the optic nerve showed neuritic atrophy Vision was 20/30 

The patient was not seen again until 1924, when the vision in the left eve was 
found to be lost and the optic nerve was atrophic Pam about the left orbit 
had continued 

In 1929 the left eye became more prominent The bony swelling in the temporal 
1 egion was greater The pain about the orbit was still present T he vision in 
the right eye was normal 

The patient was then lost from observation until 1935, six years later, when the 
left eyeball was more prominent and Mie cornea was inflamed from exposure 
The eye was removed, and the orbit was found filled with bony masses After 
operation there was persistent edema of the lids, and there seemed to be a soft 
mass 111 the depth of the orbit The patient was referred to the Memorial Hos- 
pital, and Dr Hayes E Martin reported that though a number of roentgeno- 
grams were studied no diagnosis was made On account of the swelling of the 
lids and edema of the conjunctiva and the patient’s pain, an operation was done 
on December 20, the skin was peeled back from the upper eyelid, and the 
edematous mass was excised When the orbital cavity was entered it was found 
to be filled witii a corded, nodular fibrous mass which had the gross appearance and 
eonsistence of a hemangioma hypertrophicum Along the outer wall of the orbital 
cavity this process seemed to have invaded and destroyed the cortex of the bone 
or to spring from it As much as possible of the mass in the orbital cavity was 
removed The incision was then extended laterally, and a specimen of bone 
w’as removed from the mam tumor mass for histologic examination The incision 
was closed, and the excess skin of the upper eyelid was pushed back into the 
orbital cavity and a gaure pack applied Healing was without incident and the 
orbital cavit) is now' entirely healed and covered with skin 

According to Dr Martin, it was surprising to find that the histologic diagnosis 
of the material removed from the orbital cavity and also from the bone speci- 
men w'as meningioma 

1 he photomicrographs showed meningioma typical m form and structure 
with new Ixme formation (figs 1 to 4) 

The roentgen findings in 1935 showed the marked changes in the bones of the 
skull (fig 5) 

The patient was given roentgen treatments three times a week for a total 
of fiftv treatments The vision m the right eye remained normal 

The patient was seen on Sept 8, 1937, when the bony swelling (fig 61 

mc.surcd roughh 8 by 6 bv 4 cm The shooting pains were entirely relieved bv 
roentgen treatment ^ 

In tins connection it is interesting to note tliat Velter ‘ stated that 
locntgen tie atment of meningioma maj have a harmful effect by produc- 
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ing local anatomic changes (adhesions and vascular changes) which 
interfere with operation 

The patient in the case reported heie piesented the characteristic 
symptoms of unilateral bony deformity of the skull and exophthalmos, 
with no changes in the optic neive in the early stage and slight paresis 
of the external rectus muscle Roentgen examination showed increased 



Fjg 1 — Photomicrograph showing the appearance of the tumor m the dura, low 
power magnification 


density and enlargement of the squamous portion of the temporal bone 
and of the large wing of the sphenoid bone, with involvement of the 
outer and upper walls of the orbit There is no reason that with the 
present knowledge the correct diagnosis should not be made at an early 
stage and the condition relieved by operation when the operative pro- 
cedure IS not formidable 






Tig 2 —Photomicrograph showing the appearance of the tumor in the bone, 
low power magnification 


Cases of this type have been but larely repotted in the ophthalmic 
literature, though this condition is not unusual and should be recognized 
by the ophthalmologist to whom the patient is likel} to apply because 
of the sti iking exophthalmos 

8 Eisberg, C A , Hare, C C and Dyke, C G Unilateral Exophthalmos 
m Intracranial Tumors with Special Reference to Its Occurrence m the Alenin- 
giomata, Surg , Gmicc &. Obst 55 681 (Dec) 1932 
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Cohen and Scarff ® recently reported a case of meningioma of the 
middle fossa 

The second case was somewhat similai though the condition has 
shown no progression 

L E B, a woman aged 38, was seen on Dec 13, 1924 Six >ears before 
she met wnth an accident and was thrown against the left side of the head 
A roentgenogram show'ed a bon\ tumor of the outer wall of the left orbit to be 



Fig 3 — Photom crograph showing the appearance of the tumor in the dura, 
high pow'er magnification 


present There has been no change in the past six years The left eye showed an 
exophthalmos of 8 mm , and the eye w'as pushed straight forward The vision w'as 
20/20 — Motihtj of the left eye was normal except that the external rectus 
muscle W'as weak There W'as thickening of the upper outer orbital margin, 
and a definite tumor could be palpated wuthin the orbit posterior to the external 
canthus The optic nerve showed some swelling and neuritic atrophy 

9 Cohen, M , and Scarff, J E Unilateral Exophthalmos Produced b\ a 
l^Ieningioma of the Middle Cranial Fossa Report of a Case, Arch Ophtli 
13 771 (Maj ) 1935 
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The roentgenogram levealed increased density of the bone of part of the left 
orbit, especialh of the greater wing of the sphenoid bone and the outer surface 
of the frontal bone The malar bone was slightly involved, the sella turcica was 
normal The patient was given roentgen treatment 

In 1936 the condition had not changed The vision in the left eye was 20/30 
The exophthalmos measured 8 mm The visual field w'as normal The optic nerve 
w'as pale, and the external rectus muscle remained w'eak In reply to a recent 
inquiry, the patient stated that the condition is unchanged 



Fig 4 — Photomicrograph showing the appearance of the tumoi in the bone, 
high pow'er magnification 


There is but little doubt that the meningioma originated at the 
temporal half of the fissure of Sylvius and involved the greater wing 
of the sphenoid bone and the temporal part of the lessei wing, extending 
to the anteiolateral part of the frontal, and the anterior part of the 
temporal, bone According to Goalwm, m the earlier stages of osseous 
hyperostosis caused by meningioma characteristic small erosions may be 
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present on the suiface of the hyperostosis, which coiiespond to the 
points where the blood vessels enter from the tumor into the bone and 
are the points where the bony invasion begins 



Fig S — Roentgenographic appearance of skull m 1935 


W4,, 










Fig 6 — Appearance of patient on Sept 8, 1937 


This case is reported to show that the process may remain stationar} , 
whether this is due to the roentgen treatment or not cannot be 
determined 
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DISCUSSION 

Dr W L Benedict, Rochester, Mmn (Roentgenogiams weie 
shoiMi to demonstiate the thiee classes of bony tumoi of the oibit, the 
exostoses, enostoses and hypeiostoses ) The distinction between these 
types of tunioi is always clear enough to meet the needs of diagnosis 
and consideration of suigical inteivention The most common cause of 
orbital hypei ostosis is meningioma, but it may occur m cases of pi imary 
bone disease due to constitutional dyscrasia or to inflammation or to 
tumor othei than meningioma When it is believed that vision can be 
helped or that the condition can be helped by suigical inteivention, the 
method of approach must be carefully consideied Hyperostosis of 
the sphenoid iidge or of the lesser wing of the sphenoid bone, when 
accompanied by usual distuibance or by exophthalmos, usually points 
to meningioma about the sella turcica Tumoi s m this position aie 
favorably situated for suigical removal by the ti ansci anial i oute Menin- 
gioma of the optic nerve in the mtiaorbital portion has been described 
(Roentgenogiams and slides showing tumor with hypei ostosis of the 
orbital walls before and after operation were used to illustiate the 
advantage of the tianscraiiial as against the transorbital approach ) 

Dr Daniel B Kirby, New York I wish to add ni}’^ experience m 
a single case in older to stiess the matter of eaily diagnosis, so that the 
neurosurgeon may operate before the meningioma invades the bones 
and produces hyperostosis and secondary changes Hyperostoses are 
not sensitive to radium or roentgen rays, so the only recourse is surgical 
treatment Dr Knapp pointed out that the meningioma has special 
sites of origin Two of these favorite sites are the tuberculum sellae 
and the sphenoid ridge My patient was a 65 year old woman Hei 
first symptom was that of blurred vision in the left eye, which started 
twenty years ago There was leason to believe that the changes started 
in the region of the sphenoid ridge, and rather atypical changes were 
produced in the visual field After one yeai her eye became prominent, 
and after twenty years it had increased to 32 mm , as measured by 
the exophthalmometer, and the entire eye was anterior to the lateral 
orbital margin The vision and the field of vision in the right eye weie 
normal All the cential vision and the field of vision m the left eye 
were gone two years after the beginning of the exophthalmos 

Roentgenograms showed an amazing degree of hyperostosis extend- 
ing through all the walls and invading all the bones, entering into the 
formation of the orbit It extended from the roof of the orbit posteriorly 
and covered the entire floor of the middle fossa, laterally it extended 
from the region of the tuberculum sellae over the sphenoid ndge out to 
the lateial wall The optic canal was obliterated Only a narrow free 
space remained m the nasal portion of the orbit Keratitis developed, 
and it was necessary to remove the eye In palpating the orbit one 
could feel only this narrow space in the nasal portion Such an 
extensive bony change cannot be removed surgically Neurologically, 
the patient had no objective signs of involvement other than the oculai 
changes 

The moral in a case like this is that one should exercise more care 
111 obtaining visual fields and roentgenograms in every case of obscure 
loss of vision and in eveiy case of exophthalmos 
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Maiw paiasites, such as tapewoims, laivae and nematodes, are 
leported in the medical literature as having been found “m the eye” 
In most instances, however, the parasites have been in the extraocular 
tissue 01 conjuncti\al sac, rathei than actuallv intraoculai Neaily all 
of the intraoculai nematode worms found have been of the genus Filaiia 
and were repoited fiom the tiopics 

One of the most mteiestmg cases is that described b^ NaAai and 
Filial, of India 

On June 10, 1932, a native man 34 years of age came to the Goiernment 
Ophthalmic Hospital at Madras, India, because of blurring of MSion and a 
wormlike object floating about in front of his left eye for fi\e dais Exami- 
nation of the fundus revealed a “threadlike wriggling worm, coiling itself and 
moving briskly, especially when light was thrown directly on it There was an 
oval clot of blood, about three fourths of the size of the optic disk, near the 
macula, to which one end of the worm was attached The worm appeared 

to be roughlv about 3 mm long ” Fourteen days later the worm dis- 

appeared, and after another five da 3 'S it ivas found Ij'ing in the bottom of the 
anterior chamber, moving briskly when light was used Microfilariae found in 
the blood ivere of the Filaria bancrofti type After the ivorm ivas removed 
from the anterior chamber, it was lost 

In 1934 Wright - reported the case of a Hindu aged 25 who con- 
sulted him for iritis of the right eye 

A fine exudate was seen on the pupillary border, and there were flocculent 
deposits at the bottom of the anterior chamber w'lth fine keratitis punctata Fine 
opacities of the iitreous wmre present Details of the retina w'ere not clear Two 
round hemorrhages H disk diameter from the macula w'ere seen Twelve dajs 
later a w'orm was observed moving rapidly in the anterior chamber A fluorescent 
sheen gave rise to scintillations as it rapidlv lashed and w'ound itself into a 

Read before the Oregon Academ> of Ophthalmology and Otolaryngologj m 
Portland, May 17, 1938 

1 Najar, K K, and Pillai, A K A Case of Filariasis Oculi Brit J 
Ophth 16 549-551 (Sept) 1932 

2 Wright, R E Adult Filaria (Wuchereria) Bancrofti in the Anterior 
Chamber, Brit J Ophth 18 646-650 (Nov ) 1934 
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loose tangle of coils It was tianslucent and faintlj opaque The tad was earned 
m the position characteristic of the male F baiicrofti, a sharp complete loop 
being maintained just m front of the anus Punctate brownish deposits were 
seen all over the endothelium, and there were fine dustlike floaters m the aqueous 
The worm was removed through a small keratome incision The parasite w'as 
22 mm m length and 0 09 mm m width, and it tapered toward the anterior 
end, which w'as slightly enlarged and bulbous The posterior end W'as character- 
istically coded The w'orm was identified as F baiicrofti 

Fernando^ lepoited fiom Afnca m 1934 the lemoval of an adult 
female of the species F banciofti fiom the anteiioi chambei of the 
eye No miciofilanas weie found m the blood of this patient, who 
was not fiom an aiea in which Filaiia was endemic 

F baiicrofti ‘ noimally inhabits the Kmphatics of the pelvis and 
lowei pait of the abdomen, ivheie it causes l}mphatic obstiuction 
Here it gives bnth to living miciofilanas, which aie about 200 micions 
long and aie piesent m the peiipheial blood, usually only at night 
Some of the miciofilanas aie taken up b} the Culex fatigans mosquito, 
wdnch acts as the most impoitant vectoi How^evei, many difteient 
types of mosquito may tiansmit the disease Aftei a definite stage 
of development m the mosquito, the larvae aie injected into a new’ host 
by a bite of the insect In the new’ host the laivae qincklj find then 
way to the lymphatics, w’heie they develop into adults Aftei about 
tivelve months miciofilanas appeal in the penpheral blood of the host 
Typically, the patients may show’ lymphangitis of the involved 
lymphatics, which is followed latei by the simptoms of chionic 
lymphatic obstiuction, such as elephantiasis How’ever, the symptoms 
of lymphatic obstruction aie usually not piesent in temperate climates 
Occasionally the joung laivae find their w’ay into the blood stieam, thus 
accounting for their piesence in many different legions of the body 

The teini Filaria ocuh humani ° oi Aganiofilana ocuh Stiles'’ has 
been applied to the organisms in a gioup of lepoited cases m w’hich 
the w’oinis weie lost or w’ere not definitely classified and identified after 
then lemoval fiom eyes One of the earliest cases on recoid was lepoited 
by Meiciei in 1771 , the involvement occuiied in the eye of a Negiess 
Barkan,* of San Francisco in 1876 reported the case of a patient from 

3 Fernando, S E Ocular Filanasis (Adult Wucherena Bancrofti m the 

Anterior Chamber of the Human Eye), J Trop Med & Hvg 38 17-18 (Tan IST 
1934 ■ ^ 

4 Craig, C F , and Faust, E C Clinical Parasitologv, Philadelphia, Lea & 
Febiger, 1937 

5 Elliot, R H Tropical Ophthalmology, New' York, Oxford Umversitv 
Press, 1920, p 173 

6 Wood, C A The American Encyclopedia and Dictionary of Ophthal- 
mology, Chicago, Cleveland Press, 1918, p 9316 

7 Barkan, A A Case of Filaria Medinensis m the Anterior Chamber 

Arch Ophth & Otol 5 151, 1876 ’ 
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Austialia who had a threadlike worm attached to the lower part of the 
ins After lemoval, the worm was thought by Knapp to be Filaria inedi- 
nensis However, it is now believed that this worm was probably an 
unknown Australian species Lopez,® in Havana, saw an active, white 
thieadhke worm 25 mm m length m the anterior chamber of the eye of a 
Euiopean woman 61 years of age It had caused slight keratitis and iritis 
The parasite passed into the posterioi chamber, where it died Permission 
for removal was refused by the patient Von Nordmann ® found two 
dead filarias, which were threadlike and 2 mm in length, in a lens 
sent him by von Graefe Gescheidt^® discovered three filarias, varying 
in length fi om 1 5 to 4 5 mm , in a cataract sent him by von Ammon, 
of Dresden Scholer m 1875 showed the members of the Medical 
Society of Berlin a living woini in a human lens Virchow pronounced 
It a nematode, it was fioni 12 to 15 mm long and moved continuous!} 

REPORT or A CASE 

On Nov 12, 1937, H F , a widow aged 42, was seen complaining of pain in 
her right eye and epiphora There was mild iritis , the lacrimal ducts were 
obstructed, and a large amount of fluid pus was expressed from both tonsils 
Atropine was instilled into the conjunctival sac Salicylates were used at home, 
and the iritis cleared in seven days Vision was 20/15 in each eye A diagnosis 
of intis, probably due to tonsillar sepsis, was made 

On April 7, 1938, the patient stated that she woke up with some redness in 
the right eye, but no pain At noon she had a sudden sharp pain in the eye 
It was an agonizing pam, stabbing in character, and kept recurring at intervals 
of five minutes She had severe headache The redness and swelling of the 
eye increased The patient consulted us that afternoon We found circum- 
corneal injection, iritis and a contracted pupil The fundus was normal A 
large amount of pus was again expressed from the tonsils 

A 2 per cent solution of homatropine hydrobromide was instilled, and the 
patient was advised to use hot packs and to take salicylates The diagnosis was 
iritis, probably due to tonsillar sepsis 

On April 8 the pam was still severe The pupil had again contracted A 1 
per cent solution of atropine was instilled at the office After the patient waited 
one-half hour, the lower third of the ins was still adherent to the lens Epinephrine 
in a dilution of 1 100 was applied to the limbus, and the iris was retracted from 
the lens without evidence of pigment deposits The application of a 1 per cent 
solution of atropine was prescribed three times a day 

On April 11 the eye was greatly improved 

On April 13 the patient felt worse again The tension was found to be 55 
mm (Schiotz) The use of the atropine was discontinued Physostigmine 
salicylate was instilled at intervals of five minutes, until the pupil contracted 
moderately 

8 Lopez, E Filaria en la camara anterior, Rev de cien med 6 269 (Dec 5) 

1891 

9 von Nordmann, A Mikrographische Beitrage zur Naturgeschichte der 
wirbellosen Tiere, Berlin, G Reimer, 1832 

10 Gescheidt Die Entozoen des Auges Eine naturhistonsche, ophtha - 
monosologische Skizze, Ztschr f d Ophth 3 405, 1833 

11 Scholer Berl klin Wchnschr 12 682, 1875, 13 8, 1876 
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On April 14 the tension was still increased Dr Clinton Cooke was called 
in consultation and discovered a worm in the anterior chamber 

On April 18 the patient returned to our office An adult type of nematode 
worm was easily seen in the anterior chamber of the right eye Moving ijictures 
of its rapid coiling movements were obtained The visible pait was about 7 to 
9 mm in length and 01 to 0 2 mm in diameter It seemed to emerge from an 
oval pocket at the base of the iris, m which it was attached Like F bancrofti 
of Wright, it seemed to taper toward its free end and to throw itself into a “loose 
tangle of coils,” especially when strong light i\as thrown on it The patient was 
referred to Dr Merle Taylor, who gave the following report 

“The anterior chamber is of normal depth There is a slight increase m cell 
content in the aqueous Six keratitic precipitates are seen on the posterior surface 
of the cornea at the lower border of the pupillary area The ins is clear, except 
at the point of attachment of the worm ” 



Appearance of the eye with a living adult form of nematode attached to the iris 

No parasites or ova were found in the stool on repeated examinations No 
microfilarias were found in smears of the centrifuged blood taken during either the 
day or the night Eosmophiha was not present 

On April 23 the worm was removed by Dr C Cook As the worm was 
lost, It was impossible to tell its actual length, type, etc 

This patient had never been m the tropics She had lived in Los Angeles from 
1927 to 1933, m Sacramento ten years prior to that and m Portland for the last 
five years She had a severe attack of herpes ocuh in 1933, which lasted for 
two months Two years before the present complaint she w^as bitten by a tick 
at Wind River, Wash This bite was sw^ollen and painful for six days Six 
months later, while on a hunting trip at Wind River, she was severely bitten 
by mosquitoes and had a swollen face for several days 

COMMENT 

For the present, at least, this parasite must be classed as one of 
the so-called Agamofilariae We might assume that it was F bancrofti 
This IS supported by several facts Our worm seems to conform in 
diameter and gross moiphologic structure with this type The most 
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common vectoi of F bancrofti, the Culex fatigans mosquito, is piesent 
in the vicinity m which our patient was living It is possible that 
many persons with microfilarias of the F bancrofti type in their blood 
have entered such a seapoit city as Poitland and have acted as souices 
of infestation However, oui patient showed no eosinophilia and no 
microfilarias in the blood and had no symptoms aside from those 
lefeired to the eye The adult specimen of F bancrofti is usually 
described as being at least 22 mm m length The small size of our 
worm might he explained by its not being lemoved completely oi b} 
the fact that filarias removed from the eye are usually small and 
immature and represent a youthful migiatory stage The infestation 
may have occuried several months befoie, and the first attack of 
iritis may have marked the implantation of the small blood-boine larva 
in the cihar}'’ body or ins 

DIFFERENTIAL DIAGNOSIS 

Because of the smooth cuticle and the absence of segmentation, we 
can designate the worm removed from our patient as a nematode 
In addition to F banciofti, several othei possible species must be 
considered Filaiia loa, or the “eye worm,” can probably be eliminated 
by the absence of its vector, Chrysops dimidiatus (mango fly), fioin 
the legions in which the patient was living In addition, oui patient 
had no Calabar swellings, which are characteristic of this condition 
Ascaris lumbricoides must be considered, because at one stage of its 
development its larvae aie present in the blood stieam Howevei, the 
ascaris even m its earty forms is a broad and heavy worm, while oui 
worm had a thin, threadlike structuie Oxyuris vermiculans (pm- 
worm) and Trichuns trichiura (whipworm) pass their entire life 
cycle in the gastiomtestinal tiact and nevei at any time entei tlie 
blood stieam oi lymphatics They can therefoie both be ruled out 
The adult foim of Tnchinella spiralis (Trichina) is never longer than 
about 3 mm The fact that the visible pait of our woim was at le?&t 
9 mm long complete^ excludes this possibility Anc}lostoma duodenale 
and Necatoi americanus (hookwoims) aie rather stiff worms and 
do not show the rapid coiling movements manifested by oui woim 
We have been unable to find a report m the literature of an mtiaoculai 
adult hookwoim This parasite can probably fuither be eliminated b) 
the total absence of clinical findings and ova in the stool 

Outside of the nematode group, the tapeworms Taenia sohum and 
Taenia echinococcus may be considered However, when these woiins 
occur in the eye they are in a laival cystic form with a short protruding 

12 Wnght, R E , Iver, P V S . and Pandit, C G Description of an 
Adult Filaria (Male) Removed from the Anterior Chamber of the Eye of Man, 
Indian! M Research 23 199-203 (Julj) 1935 
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neck This m no way lesenibles the worm undei consideiation Fly 
larvae have been found within the eyeball many times They always 
have a spindle-shaped segmented form, which in no way compares 
with a coiling nematode A Schistosoma blood fluke can be luled out 
because it is a flat worm, while ours was a round one In addition, it 
has never been reported as found in the eye 

That this worm was a paiasite normally infesting animals in the 
northwestern states and appearing m man as an erratic is a possibility 
Filarias have been found in the ventricles of hearts of dogs in the South- 
ern states Dr R Parker, of the Rocky Mountain Laboratory of the 
Public Health Service in liamilton, Mont , in a personal communication, 
made the following statement 

A number of wild and domestic animals in the United States are infested 
with Filaria This group includes deer, porcupines, moose, horses, cattle, and 
jack rabbits Worms have been found in the eyes of moose and horses Little 
IS known of their insect vectors or of the ability of these filar lae to infest man 

Many other Filariae which infest human hosts have been described 
Most of these were found m the tropics Howevei, none of them 
has been observed within the eye 


OTHER CASE REPORTS IN THE LITERATURE 


Bachelei,^® of Gabon, Africa, in 1880 repoited the lemoval of a 
woim of the species F loa fiom the eye of a native young man It 
was on the ins beneath the sclera In 1894 Copper reported the 
lemoval of a dead woim of the same species, 15 2 mm m length, fiom 
the eye of an infant Negiess who came from the Congo It was lathei 
incompletely identified Filana equina is often found in the abdominal 
cavity of the hoise in India Drake reported removing a worm of 
this type fiom the eye of a young woman in Madras, India Since 
that time the identity of this paiticular specimen has been doubted 
Calhoun, of Atlanta, Ga , in 1937 found an Ascaris lumbricoides 
lai\a in the anteiioi chambei of the eye of a boy No ova were found 
in the stools, and theie was no eosinophilia In the same yeai, 
Tso-Chen-Tc^' desciihed a specimen of Cysticeicus cellulosae attached 


13 Bachelcr, H 
York 17 244, 1880 


M 


The Eye-Parasite, Dracunculus Loa, M Rcc New 


14 
Arch 

15 

16 
Arch 

17 

1937 


Sn? S57S2?‘l8M 

Drake, B Ophth Rev , London 13 331, 1894 

Calhoun, F P Infra-Ocular Invasion by the Larva r.f a 

OpMh 18 9G3-970 (Dec) 1937 ^ ^ ^ Ascans, 

Tso. C T Intraocular Cvshccrcos.s, aunesc M J 51 545-S48 (Apnl) 
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to the retina There weie no ova in the stools In 1933 Wilson^® 
leported a small thread worm of the Onchocerca volvulus type attached 
to the macula 

SUMMARY 

A case is reported in which a living adult form of nematode, 
measuring about 9 mm in length and 0 2 mm in diameter, was found 
attached to the iris of a patient who had never been m a tiopical country 
This parasite was classified as an Agamofilaria because it was lost aftei 
its removal and because there were no other physical or laboiatory find- 
ings to assist m its identification The differential diagnosis is presented, 
and cases of intraocular parasites reported in the literatuie are reviewed 

18 Wilson, R P Onchocerciasis of the Macula, in Eighth Annual Report 
of the Giza Memorial Ophthalmic Laboratory, Cairo, Schindler’s Press, 1933, 
pp 85-87 



SCLEROMALACIA PERFORANS 


REPORT or A CASE IN WHICH THE EYE WAS 
examined microscopically 

F H VERHOEFF, MD 

AND 

MERRILL J KING, MD 

BOSTON 

Van der Hoeve^ in 1930 described before the Dutch Ophthalmo- 
logical Society 2 cases of an ocular condition which he regarded as a 
clinical entity and designated scleromalacia perforans In 1932 Rochat " 
described before the same society 2 similar cases under the designation 
scleritis necroticans In 1934 van der Hoeve ^ reported m somewhat 
more detail his own 2 cases and those of Rochat Including these cases, 
we have been able to find m the literature references to only 14 cases of 
this ocular condition * The inclusion of 1 of these cases was doubtful 
The patient was aged only 34 , there was no arthritis, and the only lesion 
consisted, even when the patient was first observed, of a filtering cicatrix 
at the corneal limbus ® Thiee cases, mentioned m the discussion on 
Rochat’ s communication, were described simply as being closely similar 
to his cases, with the exception that in 1 there was no arthritis We 
have analyzed the data obtainable from the reports of these 14 cases 

From the Howe Laboratory of Ophthalmology, Harvard University, and the 
Massachusetts Eye and Ear Infirmary 

Read before the Section on Ophthalmology at the Eighty-Ninth Annual 
Session of the American Medical Association, San Francisco, June 15, 1938 

1 van der Hoeve, J Scleromalacia perforans, Nederl tijdschr v geneesk 
2 4733, 1931 , abstracted, Zentralbl f d ges Ophth 26 504, 1932 

2 Rochat, G F Sclentis necroticans, Nederl tijdschr v geneesk 77 1935 

1933 

3 van der Hoeve, J Scleromalacia Perforans, Arch Ophth 11 111 Man 1 

1934 

4 These cases are referred to specifically m the text with the exception of that 
reported by C T Eber (Fistula at Limbus [Scleromalacia Perforans! Am T 
Ophtb 17 921, 1934) 

5 Arkle, J S , and Ingram, H V ? Scleromalacia Perforans, Tr Onhth Soc 
U Kingdom 55 552, 1935 
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ANALYSIS OF FOURTEEN RECORDED CASES OF 
SCLEROMALACIA PERFORANS 

Age —Of 9 patients, the youngest was 54 and the oldest 76 The 
patient in the doubtful case was aged 34 The age of 2 of the 4 other 
patients was not given, and 2 weie said to be “old ” 

Sex — Seven of the patients were females and 5 were males The 
sex of 2 was not stated 

Eyes Affected — Both eyes were affected in 8 cases and 1 eye in 3 
(including the doubtful case) It was not stated which eye was affected 
in 3 cases 

Situation of Scleial Lesions — The lesion was situated between the 
coineal limbus and the equator in 8 cases and at the limbus only in 3 
(including the doubtful case) The location of the lesion in 3 cases 
was not stated 

Chaiactei of Scleial Lesions — The scleral lesion was not definitely 
desciibed in 3 cases There were only scleral cavities in 8 cases (includ- 
ing filtering cicatrices at the limbus m 3), nodules and cavities in 3 cases 
(nodules described as abscesses in 2) and “sequestrums” in cavities in 

2 cases 

Peuod Between Fust and Last Ohseivatwn — There was a period of 
one year between the fiist and last observation in 1 case, of eight months 
in 1 case and of four months m 1 case The intervals between exam- 
inations m 11 cases were not definitely stated 

Recwi ences — There were no definite data as to lecurrence 

Oculai Complications — There were no central corneal opacities in 
any case Descemetitis was present m 1 case, posterior synechia in 2 
cases, atrophy of the ins with holes m the iris m 1 case, cataract in 

3 cases (m only 1 was it secondary to the scleritis) , marked opacities 
of the vitieous in 1 case, staphyloma m 1 (ruptured) and purulent infec- 
tion m 1 (both eyes) The presence of glaucoma was not mentioned 
The fundus was normal m 1 case, and its appearance in the remaining 
13 cases was not mentioned 

Visual Acuity — The visual acuity was normal or was only slightly 
affected m 4 cases (including the doubtful case) and w'as markedly 
1 educed m 6 The status of the visual acuity m 4 cases w^as not given 

Biopsy of Active Lesions — Biopsy was done m 2 cases, “granulation 
tissue” and “chronic inflammatory tissue” being reported 

Bacteiiology — Cultures were made in 2 cases (negative), and animal 
inoculations were carried out m 1 case (negative) 

Association with Rheumatoid Aithiitis — Arthritis was present m 
10 cases and absent m 4 (including the doubtful case) The duration of 
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the arthritis before the onset of scleritis was ten yeais in 1 case, twenty- 
one years in another case, “chronic” in 2 cases and not reported in 10 
cases 

In 1 case® there weie scleroderma and poiphyimuria in addition to 
rheumatoid arthritis (It seems unlikely that either of these conditions 
were of etiologic significance in legard to the ocular disease ) 

From the repoits of these recorded cases we have composed the 
following clinical description of the disease In one or both eyes there 
develop simultaneously or at intervals slightly elevated nodules involv- 
ing the sclera and overlying tissue and situated anywhere between 
the corneal limbus and the equator Congestion is moderate and is 
limited to the nodules and their immediate vicinities After a consider- 
able period, ill some cases six months or longer, one or more of the 
nodules may disappear At the former site of a nodule there is seen in 
the scleia a shallow cavity, often of large size Ovei a cavity the con- 
junctiva may be intact or absent When, as rarely happens, a lesion is 
situated at the corneal limbus, it may perforate into the anterior chamber 
and produce a cystoid nodule such as occurs after trephining Into this 
nodule the ins may or may not be herniated When situated elsewhere, 
the lesions seldom if ever perforate the sclera, and the lemainmg tissue 
usually withstands the intraocular pressure, luptunng only in rare 
instances Evidences of intraocular inflammation are relatively slight or 
entirely lacking, unless, as raiely happens, purulent infection occurs at 
the site of a cavity Pam may be absent Posterior synechiae, atrophy 
of the ins or cataract may occur as late complications in cases of marked 
involvement Usually the ocular disease does not occur before the 
patient reaches the age of 50 In the great majont} of cases definite 
evidences of rheumatoid arthritis exist at the outset of the scleritis 

We have had opportunity to study clinically, bactenologically and 
histologically the following case of scleromalacia perforans, the first in 
which an entire eye affected with this disease has been obtained for 
mici oscopic examination 


REPORT or CASE 


Hutoiy—C M , a married white man aged 52, was admitted to the Massachu- 
setts Eye and Ear Infirmary on Dec 9, 1936, complaining of a “sore tumor” on 
the left eye, poor vision in this eye and headaches 

He recalled that his left eye became red about one year before and was certain 
that the redness was localized in the outer portion of the eye The eye became 
sore, and the redness increased somewhat He had noticed the “tumor” for at 

6 Kiehle, F A Scleromalacia Report of a Case, Am J Ophth 20 565, 


7 The bactcriologic investigations were made by Dr Kinir Tho v.,cfr.u 
uncstigations and the deductions from them were made bj Dr Verhoeff 
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least three months The vision had been poor in the eye for several years For a 
few weeks before admission to the infirmary he had had frequent attacks of severe 
headache, with pain radiating down the back of the neck There was no history of 
trauma 

About fifteen years before, the patient first noticed that he had some soreness 
of the feet — they were tired and ached after he had been standing for only a 
moderate length of time About fourteen years before, he had his appendix removed, 
and about eleven years before he was seriously ill for four months with “inflam- 
mation of the bowels ” At about that time he began to have pain and swelling 
in the joints These began in the ankles and gradually affected practically everv 
joint in his body He continued to work, however, until seven years before the 
present attack, at which time pleurisy developed He was then hospitalized for a 
period of about three months and was discharged from the hospital with a final 
diagnosis of rheumatic fever and pleurisy with effusion All examinations in that 
hospital as well as at a tuberculosis sanatorium had failed to show evidence of a 
tuberculous origin for the pleurisy Since this acute rheumatic episode he had been 
compelled to use crutches or a wheel chair, and his arthritic condition had remained 
about stationary 



Fig 1 — Appearance of the left eye when the patient was first seen on Dec 9, 
1936 One lower nodule is hidden by the lower hd 


The family history was essentially unimportant 

Ociilai Evammation — The vision of the right eye was 20/20, and the eye was 
normal The vision of the left eye was 6/200 with correction The cornea was 
clear, the pupil was round and reacted normally The media were clear The 
tension was normal Situated on the sclera, at the outer side of the eye, were 
five smooth, waxy-appearing nodules (fig 1) The largest of these, about 5 mm m 
diameter and elevated about 2 5 mm , was situated slightly below the horizontal 
meridian, with the anterior border about 2 5 mm from the corneal limbus The 
other nodules, each about 3 or 4 mm in diameter, were situated close to the largest 
nodule, two being above and two below it The nodules were covered by conjunctiva 
and were immobile, firm and tender to pressure The conjunctival vessels aroun 
the nodules were considerably distended Clinically, the picture somewhat suggeste 
tuberculous nodular scleritis 

Evaviinaiion of the Fundus — ^The optic disk was normal In the macular region 
there were fine changes which suggested cystoid degeneration The fovea was 
poorly defined The retinal vessels showed no definite sclerosis There were a 
few drusen In the upper temporal region there were several small pigmented spots 
and one fairlv large irregularly pigmented area of healed chorioretinitis 




F)g 2 — Appeal ance of the left eve just befoie its removal four months later 
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Physical Exaimnahon—GGneial physical examination made by membeis of the 
staff of the Massachusetts Geneial Hospital levealed the piesence of rheumatoid 
aithritis, with involvement of the hands, wiists, elbows, shouldeis, feet, ankles, 
knees and hips and the ceivical portion of the spine Old fibious pleuiisy was the 
only other important finding 

Laboiatoiy Examinations— Th& Wasseimann leactions of the blood and spinal 
fluid were negative The gonococcus fixation test gave negative lesults The sputum 
did not show any tubercle bacilli The urine was normal The blood contained 90 
per cent hemoglobin, 14,500 white blood cells and 80 pei cent polymorphonucleai s 
Chemical examination of the blood showed 93 mg of sugar per hundred cubic 
centimeters, 23 mg of nonprotein nitiogen and 3 16 mg of uiic acid (plasma) The 
blood pressuie was 140 systolic and 92 diastolic The leaction to the Mantoux test 
with 0 1 mg of tuberculin was negative, while that with 1 mg was positive The 
prostatic secietion did not contain any white blood cells or cocci The electro- 
cardiograms were within normal limits Roentgen examinations revealed a pictuie 
consistent with that of rheumatoid arthiitis There were no calcified nodes in 
the chest, neck or abdomen The apical pleurae were thickened 

One week after the patient’s admission to the infiimary it was decided to 
remove a bit of the largest nodule foi histologic and bacteriologic studies The 
conjunctiva was dissected from this nodule, and with a sharp knife a hoiizontal 
incision was made into the nodule just below its midpoint Immediately on with- 
drawal of the knife about 3 drops of thick yellowish material escaped from the 
incision This mateiial was collected, and a small piece of the wall of the nodule 
was excised The conjunctiva was then carefully sutured at the site of the incision 
The -onjunctiva healed quickly, and the patient was discharged to his home 

Lahoiatoiy Examinations of Biopsy Mateual — Smears made of the purulent 
material which was obtained at the time of pei forming the biopsy were stained 
with Giemsa’s and Wright’s stains Only pus cells and occasional plasma cells were 
identified in these smears 

Other smears were stained by the Gram method and with methylene blue, dilute 
fuchsm and the Ziehl-Neelsen stain In none of these smears were bacteria or 
fungi found 

The remainder of the purulent material together with a portion of the excised 
tissue was ground in a mortar Some of this mixture was transferred to various 
kinds of bacteriologic mediums for cultural studies The remainder was then 
injected beneath the conjunctiva of a rabbit’s eye and into the groin of a 
guinea pig 

A portion of the excised tissue was fixed in Zenker’s solution for histologic 
examination 


All attempts to cultivate bacteiia and fungi aeiobically, as well as under 
partially increased carbon dioxide tension, proved fruitless The results of the 
animal inoculations were also negative The guinea pig was found to be normal 
\\1 on It was killed two months after the injection In the rabbit’s eye, beneath the 
conjunctiva at the site of the injection, a slight reaction developed, but this 
peimancntly disappeaicd within four days 

Micoscopic Examination of the Excised Tissuc-The specimen consisted of 
episcleral and scleral tissue greatly infiltrated with lymphocytes and plasma cells 
but cntirelj free from purulent infiltration Adherent to it was a small mass of pus 
cells, among ^^dllch were a considerable number of eosinophils-about ten in a lugh 
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Subsequent Hisioty — Eight weeks after the biopsy was done the patient returned 
to the clinic foi admission to the arthritis service at the Massachusetts General 
Hospital He stated that the “tumor” had since gradually decreased m size, but 
that the ocular pain had persisted The right eye still remained normal, with 
vision of 20/20 The left eye was considerably injected in the temporal half 
Its visual acuity was still 6/200 The largest nodule had entirely disappeared, 
and in its place there was an almost circular depressed area or cavity m the sclera 
about 4 5 mm in diameter The area had a dark bluish appearance, and its 
anterior margin was 3 5 mm from the corneal limbus Around it the other nodules 
remained These nodules were still smooth and wa\y and were covered by con- 
junctiva and elevated about 2 mm The tension of the eye was normal, and the 
coinea was clear The pupil reacted to light and in accommodation The media 
were clear, and the fundus picture had not changed 

Piogjess m Aithuhs IVaid — The patient was placed on an extensive regimen 
in the hope that the advance of his arthritis might be stopped and some of his 
deformities corrected A subcutaneous nodule on the right elbow was excised for 
microscopic examination Laboratory examinations at this time revealed nothing 
new except that secondary anemia had developed (red blood cells, 3,300,000, 
hemoglobin, 70 per cent) The patient was therefore given several transfusions 
during the next few weeks The arthritis improved considerably, but the ocular 
condition did not One month after the patient’s admission the eye was so painful 
that a hypodermic injection was necessary The globe was extremely tender to 
touch It was becoming more congested in the affected region, and the sclera in 
the depressed area was apparently becoming thinner On April 12, 1937, two 
months after admission, the eye showed the appearance depicted in figure 2 The 
lesions appeared to be about the same as when previously seen, except that now a 
nodule situated at the posterior margin of the cavity was observed 

The patient continually begged to have the eye removed Enucleation was 
finally agreed on because of the fact that the scleral process was progressing, 
because of the severe ocular pain and because of the low visual acuity of the eye It 
was feared that perforation of the globe might occur should the process progress 
much further The left eye was enucleated on April 17, at which time the scleritis 
had existed certainly seven months and possibly fifteen months The patient made 
an uneventful recovery from the operation and was discharged from the hospital 
one month later 


Histologie Examination of Left Eye — ^The eye was fixed for forty-eight hours 
m a 4 pei cent solution of formaldehyde and immersed for twenty-four hours in a 
solution of 2 5 per cent hydrochloric acid in 70 per cent alcohol It was then 
opened (the retina was found to be in situ) and embedded m pyroxylin Horizontal 
sections were made through the portion of the ej'^e containing the lesions in the 
sclera and fundus A part of the block containing the scleral lesions was later 
excised, embedded in paraffin and cut in serial sections Most of the sections 
examined were stained with hematoxylin and eosm 

On microscopic examination the essential pathologic process was found to be 
confined to the anterior portion of the sclera and nowhere to extend farther back 
than 3 mm behind the ora serrata Sections passing through the lower two scleral 
nodules showed in the center of each nodule a large abscess about 2 25 mm m 
length and 0 4 mm in thickness (fig 3) Each abscess consisted of a central mass 
of pus cells surrounded by a wall of epithelioid cells from four to six cells thick 
The epithelioid cells were most often arranged radially with respect to the abscess, 
and among them there was an occasional giant cell of the Langhans’ type Most 
of the pus cells within the abscesses were necrotic, their nuclei showing chroma- 
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toWsis pyknosts or fragmentation Macrophages were not recognizable here or 
elsewhere in the tissues In some sections remains of necrotic scleral tissue could 
be definitely recognized within the abscesses The two abscesses were separa 
by a space of only about 0 5 mm 

Outside the walls of epithelioid cells many of the clefts in the sclera, especially 
those containing vessels, were distended with plasma cells and many fibroblasts 
Some of the plasma cells showed colloid degeneration Eosinophils were absent 
The original sclera near the abscesses was being destroyed by the 
replaced by new fibrous tissue There were few if any new vessels Where the 
infiltrate was dense, the arteries showed marked obliterative endarteritis The 
sclera was everywhere free from extravasated blood, blood pigment, edema and 
fibrin Where the inflammatory process was marked, it also involved the underlying 
uvea, the stroma of which was here largely replaced by new fibrous tissue, chronic 



Fig 3 — Photomicrograph showing a large abscess (A) m the sclera surrounded 
by a wall of epithelioid cells (W) , x 27 The conjunctiva is absent here as the 
result of the enucleation 


inflammatory cells and fibroblasts, down to the unpigmented layer of ciliary 
epithelium This epithelium was unbroken but was altered by edema and separated 
from the overlying tissue m the form of numerous small vesicles containing 
mononuclear cells and a few pus cells The pigmented layer of ciliary epithelium 
had almost completely disintegrated, and great numbers of pigment cells were 
disseminated through the tissue In some places, but never farther back than 1 mm 
behind the ora serrata, the choroid had been disintegrated by the cellular infiltrate 
which here had broken through the pigment epithelium and lifted up the retina 
The latter, however, was only slightly altered In spite of the marked chronic 
mflammatovy reaction in the sclera and uvea, relatively few cells had exuded into 
the Mlrcous amwheie, and there was almost no tendency to the formation of 
cjchtic membranes 


In the affected region the wdiole thickmess of the sclera proper was involved 
in the inflammatory process The oterljing episclera and conjunctiva showed 
slight edema, considerable congestion and infiltration tvith chrome inflammatory 
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cells, chiefly plasma cells The entiie ocular wall, even at the sites of the abscesses, 
was only about 1 S mra thick in the sections 

Sections passing through the upper two nodules showed essentially the con- 
ditions just described One of the abscesses here was longer and narrower than 
any of the other large abscesses It was noteworthy that almost no pus cells could 
be seen approaching any of the abscesses from outside their walls In none of the 
sections uas an abscess found which was being invaded by blood vessels and 
fibroblasts, that is to say, which was undergoing organization 

Sections passing through the cavity m the sclera showed a different picture 
(fig 4} For a distance of about 3 mm the conjunctiva and episclera were absent, 
and the sclera and underlying uvea had been largely replaced by fibrous tissue 
This was coated evternally with new epithelium and was only slightly infiltrated 
with inflammatory cells The ocular wall was reduced to a thickness of only 0 1 
mm The tissue replacing the uvea was markedly pervaded with pigment cells 
derived from the original pigmented epithelium The unpigmented layer of ciliary 
epithelium had not been broken through Anteriorly and posteriorly the original 



Fig 4 — Photomicrograph showing a cavity (C) in the sclera coated with 
epithelium, flaps of conjunctiva (F and F^) extending over the margins of the 
cavity, and a disintegrating new sequestrum (F) situated posterior to the cavity , 
X 10 In some other sections the sclera is somewhat thinner at the site of the 
cavity 

conjunctival and episcleral tissue extended over the margin of the cavity in the form 
of a flap (fig 4), the under surface of which was coated with new epithelium This 
new epithelium extended for a long distance deeply into the new fibrous tissue, just 
as the surface epithelium may do in cases of indolent ulcers elsewhere, and at one 
place formed a small cyst 

Just posterior to the thinned area described there was a nodule which showed 
a still different stage in the inflammatory process Here at about the middle of the 
sclera was a stretch of necrotic tissue about 3 mm long and 025 mm in its 
greatest thickness It was easily recognizable as a sequestrum of sclera (fig 4) 
It showed all stages in transformation from simple hyaline necrosis to almost 
complete granular disintegration At the posterior end, where the sequestrum was 
hyaline and only slightly infiltrated, a wall of epithelioid cells was directly apphe 
to it (fig 5) Elsewhere the sequestrum was surrounded by, and was being invade 
from, an irregular zone of pus cells Around this the wall of epithelioid ce s 
continued, but in some places it had been so disintegrated bv the pus cells as to e 
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Fig S — Photomicrograph showing the posterior end of the same sequestrum 
surrounded by a wall of epithelioid cells , X 85 At v? the sequestrum is only 
slightly infiltrated and is not disintegrated, proving that the formation of the wall 
of epithelioid cells precedes the formation of an abscess 
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recognizable only with difficulty At its anterior end the sequestrum was greatly 
disintegrated, and from the cavity it occupied there extended to the surface through 
a break in the conjunctiva a small fistula (fig 6) That this break was not an 
artefact was evidenced by the fact that the epithelium had proliferated downward 
and had begun to line the wall of the fistula The entire fistula was included m a 
complete series of paraffin sections made through this region In some sections 
the downgrowth of epithelium, extending from beneath the flap of conjunctiva, as 
previously described, reached the cavity of the sequestrum A similar but much 



Fig 7 — Section near the horizontal meridian of the eye, X 55 A indicates 
a minute abscess near the filtration angle, surrounded by epithelioid cells, and I, an 
infiltrate in the region of Schlemm’s canal Note the absence of infiltration in the 
ciliary processes and the slight infiltration of the ins and ciliary body 

smaller sequestrum, not yet completely infiltrated, was found just beyond at the 
upper inner margin of the thinned area of the sclera 

In addition to the large abscesses, relatively minute foci, evidently of the same 
nature, were seen here and there within the affected region of the sclera One 
such focus, situated near the canal of Schlemm, is shown in figure 7 This consisted 
of a small dense mass of necrotic pus cells, surrounded by a wall of epithelioid cells 
It was evident that this focus had destroyed the scleral fibers here and not simply 
distended a scleral cleft In some of these small foci remains of necrotic tissue 
could be seen In several sections there was found near the abscesses a large 
intrascleral nerve loop surrounded, and to some extent invaded, by chronic inflam- 
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matory cells and fibroblasts Several other large nerves, seen within the sclera and 
the anterior portion of the uvea in the affected region, were similarly involved 
In all sections the inflammatory process m the sclera ended posteriorly with 
notable abruptness , within a distance of 1 5 mm it was marked and completely 
disappeared Anteriorly it ended less sharply but did not extend into the cornea 
The tissue of the limbus showed relatively slight infiltration, chiefly with plasma 
cells The filtration angle was blocked by the root of the ins only opposite the 
excavated portion of the sclera Where the angle was open in the affected region, 
the ligamentura pectinatum was in general only slightly infiltrated, chiefly with 
plasma cells In many sections, however, the site of the canal of Schlemm was 
occupied by a dense cellular infiltrate, which often continued into the sclera along 
lessels communicating with the canal (fig 7) 

Elsewhere than in the immediate vicinity of the affected portion of the sclera, 
the ocular tissues were almost free from inflammatory reaction Posteriorly to 
the lesions, the infiltration of the choroid soon became perivascular and completely 
disappeared at the equator The retina showed insignificant perivascular infiltration, 
wdiich also disappeared at the equator Even where closest to the scleral abscesses. 



Fig 8 — Photomicrograph showing the marked cystoid condition of the macula, 
X 20 The separation of the macula may be an artefact There are twm colloid 
excrescences almost directly behind the fovea 


the anterior part of the ciliary body and root of the ins showed only insignificant 
infiltration with plasma cells, and the ciliary processes were entirely free from 
infiltration (fig 7) Elsewdiere the ins w'as normal except for the piesence within 
It of a few^ plasma cells The ciliary body at a distance from the scleral foci showed 
an occasional small collection of lymphocytes The retina showed unusually slight 
peripheral cystoid degeneration There were manv colloid excrescences scattered 
mer the fundus The optic disk and ner\e stem w'crc normal The vitreous was 
free from cellular infiltration except m the immediate vicinity of the scleral lesions, 
and c\cn here the cellular infiltration evas slight, as already stated The anterior 
chamber contained a delicate serous coagulum Adherent to the posterior surface 
of the cornea were a few mononuclear cells, some of them m clumps of as many as 
SIX cells lliese cells rarelv contained pigment The lens and cornea were normal 
The central retinal \csscls (examined in serial cross sections), the posterior ciliary 
\essols and the vessels of the choroid and retina showed slight if any endovascuhtis 
In the fundus, at the site of the large pigmented area seen with the ophthalmo- 
scope llie retina was atrophic and fused to the choroid Neuroglia proliferated 
from the rctiin had here imaded the choroid The histologic picture of this lesion 



1024 


ARCHIVES OF OPHTHALMOLOGY 


In the macular region, involving an area about 6 mm in diameter, the retina 
showed a cystoid condition, which at the fovea was extremely marked (fig 8) 
Within the internal nuclear layer and Henley’s layer there were numerous distended 
spaces The largest were within Henley’s layer, and these contained a delicate 
serous coagulum indicative of edema There were also spaces within the ganglion 
cell layer, but these were small The ganglion cells were apparently normal 
There was no cellular infiltration or fibrin The retina here was slightly separated 
from the choroid and considerably distorted, probably largely because of the 
fixation process 

Sections stained for tubercle bacilli, others stained by Verhoeff’s modified Gram 
method, and still others by a variety of bacterial stains all failed to show any micro- 
organisms within the abscesses or elsewhere in the eye 


COMMENT 

The clinical appearances of the scleral lesions (figs 1 and 2), their 
piolonged activity and their association with rheumatoid arthritis leave 
no doubt that the ocular condition in this case was that designated by 
van der Hoeve as scleromalacia perforans The old healed focus of 
localized chorioretinitis, seen ophthalmoscopically and microscopically, 
and the old pulmonary lesions, revealed by roentgen examination, were 
no doubt tuberculous m origin and evidently unrelated to the scleritis , 
tuberculous scleritis has an entirely different histologic picture Histo- 
logically, the large abscesses within the sclera were the most conspicuous 
active ocular lesions They corresponded in position to the nodules 
observed clinically Except in the immediate vicinity of the affected 
portions of the sclera, the eye was almost free from cellular infiltration 
From the histologic appearances of the lesions, and especially from the 
appearance presented by the large sequestrum seen in one nodule, the 
steps m the evolution of an abscess were readily ascertained to be as 
follows An area in the sclera first undeigoes simple necrosis This 
area soon becomes surrounded by a wall of epithelioid cells Pus cells 
then slowly penetrate the wall and surround and infiltrate the neciotic 
area, which has become more or less disintegrated into eosinophilic 
granules Ultimately the sequestium thus formed becomes completely 
disintegrated and densely infiltrated with pus cells, wdiich also become 
necrotic That the process of abscess formation is extremely slow is 
evidenced by the fact that almost no pus cells are to be found outside 
the wall 

The size ultimately attained by an abscess is only slightly laiger than 
the original area of necrosis Large abscesses do not form from small 
ones except when the latter break into each other There is slight if 
any distention of the sclera by an abscess The elevation observed clini- 
cally IS due chiefly to the inflammatory reaction around the abscess 
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Only in our case, in Oast’s case/ m van der Hoeve’s first case and m 
Wojno’s ° case were scleral lesions other than the chaiacteristic cavities 
seen In these 4 cases nodules weie seen in addition and recognized as 
being the piecursois of cavities It rAas noted that after a nodule was 
incised a cavity later existed at the site of the nodule But in no case 
have clinical observations been made with sufficient frequency to show 
how, without operative intervention, transfoimation of nodules into 
cavities takes place The histologic changes in our case, however, clearly 
indicate that usually the cavities result from abscesses perforating the 
conjunctiva and discharging their contents externally They also show 
that at the sites of the ulcers thus produced the underlying sclera and 
uvea are largely replaced by a thin layer of newly formed fibrous tissue 
pervaded in its deepest portions by pigment cells and coated externally 
by new epithelium In our case the original conjunctiva, evidently 
owing to its having been undermined, projected for a considerable dis- 
tance over the margin of the cavity, and the under surface of the 
projection was coated with new epithelium No doubt in some cases 
the defect in the conjunctiva is so small that the edges later become 
approximated and the cavity completely covered with conjunctiva 
Judging by the illustrations m Kiehle’s case,® islands of conjunctiva may 
remain on a large cavity At present there is no evidence that the 
abscesses produce cavities by undergoing oigamzation or absorption 

In accord with the foregoing explanation as to the origin of the 
cavities m the sclera is the fact that in our case a small fistula was 
found extending from a sequestrum to the surface Also in accord with 
it is the fact that theie was no histologic evidence of absorption or 
oigamzation of the abscesses The fact that the abscesses showed no 
tendency to break into the interior of the eye was no doubt due to the 
gieat vasculaiity of the uvea 

It vas evident in oui case that while the major destruction of the 
scleia lesulted from abscesses, some destruction also resulted from 
the chionic inflammatory reaction in the adjacent scleral tissue The 
cellular mfiltiation occurred here primarily within the scleral clefts, 
especiall}’^ in those containing blood vessels, and was obviousty destroy- 
ing the sclei al tissue, which at the same time w as being partially replaced 
by new fibrous tissue 


Scleromalacia Perforans Report of a Case, Arch 


Ophth 


8 Oast, S P 
17 698 (April) 1937 

9 Wojno Z Ein Fall ^on fortschreitender Erweichung der Lederhaut 
Kim o«na 13 //8, 193o, abstracted, Zentralbl f d ges Ophth 35 692 1936 

“'“tas.ns conjunCn-a fol a 
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In 2 of the pieviously recorded cases nodules were clinically legarded 
as containing abscesses It was stated, howevei, in the report of van 
del Hoeve’s case that when a nodule was incised it was found not to be 
an abscess Probably this statement A\as based on the fact that fluid 
pus was not obtained When one of the nodules was incised in our 
case, pus was obtained, as ascei tamed by microscopic examination 

In 2 cases,^^ scleral sequestrums were reported to have been seen 
within scleial cavities One “sequestrum” was removed and on micro- 
scopic examination was found to consist of hyahnized scleral tissue fiee 
fiom cells Judging by our microscopic observations, these “seques- 
trums,” since they weie entirely fiee from mflltration, could not have 
caused the cavities in which they weie seen Possibly they were simpl} 
degeneiated scar tissue As to whethei oi not a sequestrum can be 
spontaneously extruded befoie it has been completely infiltiated with 
pus cells, there is 3 fet no evidence 

It seems possible that there may be cases of this condition in which 
some 01 all of the scleial lesions heal without producing the cavities 
supposed to be chaiacteristic of the disease In fact, one of us 
(F H V ) has lecently seen what appeared to be undoubtedly such a 
case^- The patient, a woman aged 53, had well maiked rheumatoid 
arthiitis In each eye the bulbar conjunctiva was every wheie intact, 
and the sclera shoned many large bluish areas but no definite cavities 
On the outei side of the light eye the bulbar conjunctiva was slightly 
congested and slightly elevated and showed beneath it a yellowish 
opaque substance occupjing an area about 5 min in diametei Pre 
suinably this was an aiea of scleial iieciosis Infoimation was obtained 
that one 5 eai previously both eyes had been considerably congested foi 
a long period and that theie had been “episcleiitis,” descemetitis and 
mild intis This case strongly indicates that m the ocular disease undei 
consideration, necrotic areas in the sclera, even when of large size, may 
in some cases be replaced by fibrous tissue without being infiltrated or 
extruded Probably the case biiefly described by Friedenwald in 1921 
was of this nature 

In the leports of none ot the cases m the literature was ocular pain 
mentioned as a prominent featuie, and in some of them it was stated 
to be absent In our case it was seveie and peisistent It was explained 

11 (a) Urrets Zavalia, A , Maldonado Allende, I, and Obregon Oliva, R 

Escleromalacia observada eii el curso de una porfinnuria cronica, Arch de oftal de 
Buenos Aires 12 115, 1937 (6) Soriano, F J, and Riva, A Escleromalacia 

perforante, ibid 12 139, 1937 

12 The fact that one of us has seen within one year 3 patients affected with 
scleromalacia perforans suggests that this condition is far more frequent than the 
scarcity of its reported cases would seem to indicate 

13 Friedenwald, H Ocular Conditions Associated with Arthritis Deformans 
Am J Ophth 4 431, 1921 
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b) the involvement of the anteiior ciliar} nenes in the affected tissues 
and particulaily by the niaiked involvement of a large mtiascleial nerve 

loop 

The marked c}stoid condition of the macula m our case evidently 
lesulted from edema due to the long-continued action of toxins aiismg 
from the inflammatory process m the scleia and diffusing thiough the 
vitieous It was the great loss of cential vision thereby produced and 
the continued pain that led us to acquiesce in the desiie of the patient 
for removal of the eye It seems piobable that eaily cuiettage of the 
abscesses would prevent this edema of the macula and othei possible 
intiaoculai complications 

At first glance, of the two designations for the disease under con- 
sideiation, scleromalacia perforans, employed by van der Hoeve, and 
scleiitis necioticans, employed by Rochat, the lattei designation may 
seem to be preferable because it denotes the existence of scleiitis Since, 
however, it indicates that the scleritis causes the necrosis whereas the 
leverse is actually the case, it is really unsatisfactoiy Unfortunately, 
scleromalacia peifoians fails to indicate some of the impoitant featuies 
of the disease Thus it does not indicate that the primary piocess is 
neciosis, that it is focal, that theie is inflammatory reaction with for- 
mation of nodules and that the sclera is excavated without necessarily 
being actually perforated Necioscleritis nodosa excavans would describe 
the disease moie completely and accuiately For cases in which there 
weie no cavities, the teini excar^ans could be omitted Nevertheless, 
since van der Hoeve’s designation has pnoiity, has been generally 
accepted and is sufflciently distinctive, it seems best to retain it, at least 
until the exact cause of the disease has been ascertained 

A condition that beais some lesemblance to scleromalacia perforans 
IS biawny scleritis Clinically, the turn conditions aie alike in their 
chiomcit} and in affecting the sclera piedominantly They diffei in that 
biawmy scleritis is moie diffuse, does not cause definite nodules oi 
cavities 111 the sclera and is not definitely associated ivith iheumatoid 
arthiitis Gilbert^* in 1914, aftei micioscopically examining an eye 
affected with biawny scleiitis, contended, chiefly because the patient had 
gout, that this ocular condition was a manifestation of gout Since, 
how'evei . he w^as unable to find urate crystals in the eye, his case affoi ds 
onl> suggcstn e evidence as to the cause of bi awaiy scleritis One of us 
has examined mici oscopicalh sections of file eyes supposed to have been 
affected with brawni scleiitis The cases in which these eyes were 
renimcd were reported by Oatmaii Parsons, Fnedemvald, Schlodt- 
and Verhoeff In Oatman’s case theie ivas no necrosis the 


14 Gilbert \Y Zur Actiologie und pathologisdien Anatomic der sulzigen 

Sklentis Arch f Augenh 76 11] 1914 suizigen 

15 ^'cr]loe^T T H Br■^^\n^ Sdcntis Ophthalmoscope 11 2, 1913 
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infiltration, confined almost exclusively to the episcleral tissue and the 
uvea, was slight and not distinctive In the other cases necrosis, although 
a conspicuous feature, undoubtedly was not the cause but a result of the 
inflammatory process In Fiiedenwald’s and Schlodtmann’s cases the 
necrosis closely resembled the caseation of syphilis and tuberculosis 
The possibility that brawny scleritis and scleromalacia perforans are 
due to the same cause, therefore, seems i emote 

The problem as to the cause of scleromalacia perforans may now be 
considered A possibility to be considered is that the scleral lesions are 
due to anemic necrosis, that is to say, to vascular obstruction As to this 
possibility, we have at present no conclusive evidence It is true that 
in our case obliterative endarteritis was marked in the vicinity of the 
abscesses, but it may well have been the result, not the cause, of the 
inflammatory process On a prion grounds, it seems unlikely, although 
not impossible, that primary obliterative endarteiitis, whether or not 
due to infection, would be confined to the particular sites and tissues 
in which the lesions of this disease occur 

In the present case, as m 2 previous cases, the bacteriologic investi- 
gations, including attempts at artificial cultivation and animal inocula- 
tions, yielded negative results The histologic structure of the ocular 
lesions definitely excluded tuberculosis and syphilis The abscesses in 
an advanced stage were consistent with a fungus infection, but, exclud- 
ing from consideration vascular obstruction, m their formative stage 
did not suggest any piocess known to be infectious in oiigin 

A question of obvious importance is whethei oi not the nodules of 
scleromalacia perforans are similar to the subcutaneous nodules which 
not infrequently occur in cases of rheumatoid arthritis In an attempt 
to answei this question one of us has examined sections of eight such 
nodules removed from different patients afflicted with rheumatoid 
arthritis One of these nodules was lemoved from the elbow of our 
patient One nodule (not the one from our patient) showed in the 
connective tissue a large sharply defined area of necrosis, about 3 by 
1 5 mm m size The neciotic aiea was intensely eosinophilic and 
almost completely disintegrated into granules of vaiious sizes, from 
extremely minute to a size larger than a red blood corpuscle At the 
peripheiy, the sunounding connective tissue could be seen undergoing 
rathei abiupt transition into this necrotic mateiial In the contiguous 
tissues there were a few collections of coarsely vacuolated cells, 
appaiently macrophages, the origin of which from connective tissue 
cells seemed obvious There was no infiltration with lymphocytes or 
plasma cells The impiession given was that the process was more 
recent but more severe than m the other nodules The latter showed 

16 Dr T B Mallory and Dr W Bauer, of the Massachusetts General Hos- 
pital, gave us the opportunity of examining these sections 



r ERHOEPP-KING—SCLEROMALACIA PERPORANS 


1029 


similai laige aieas of iicciosis, but the ncciotic tissue A\as fai less 
gianulai ]\Iosl of the aieas weie coinpleich walled ofl b} epithelioid 
cells, just as ^^ele the sclcial lesions in oui case In only l\so nodules 
A\as theie considciable infiltiation of the suiiounding tissue \\ilh 
1} mphoc} tes and plasma cells In none of the nodules \\ as thci c obhtei - 
atne endarteiitis oi foimation of new Aesscls aiound the ncciolic areas 
Within the ncciotic aieas iiiegulai leticulatcd stiuctuies could often be 
seen Each sho^^ed Aaiious tiansitions in staining, fiom intensely ^Mlh 
hematoxylin to intensely with eosin The nnpicssion gi\cn was that it 
was the cell s}nc)tium of the oiigmal tissue, which in undei going 
necrosis had been to a gicaicr oi less extent pci fused with chioniatin 
Most of the neciotic aieas showed nisi gin ficaiit iiifiltiatioii with pus 
cells , some of them contained no pus cells How'cx ci , a large iicci otic 
area m the nodule fiom oiii patient contained the laigcst numbci of 
pus cells, about one bundled in a high powci field, but c\cii this niinibei 
was small compaicd to the number in the scleial lesions 

It is evident fiom the foicgoing obsen aliens that the subcutaneous 
nodules of iheumatoid aithritis and the nodules of sclci omalacia per- 
foians m then initial stages ate essentially alike Why, as indicated 
by oui case, the scleral nodules in then later stages tend to become 
densel} inliltiated with pus cells and cause marked chronic inflammatory 
reaction while the subcutaneous nodules tend to icmain i datively free 
from infiltiation can only be conjectured Possibly it is because of 
differences m the sensitivity of the affected tissues to the exciting agent 
Trauma is undoubtedly an important contiibutoiy cause of the subcu- 
taneous, but evidently not of the scleral, nodules 

Since the nodules of scleromalacia perforans and the subcutaneous 
nodules of rheumatoid arthritis are thus essentially alike, and since 
this type of scleiitis is almost invaiiably associated wnth iheumatoid 
arthiitis, it seems reasonable to suppose that the arthiitis, the subcu- 
taneous nodules and the scleiitis are due to the same cause It is 
evident that the initial scleral and the subcutaneous necrotic areas 
histologically lesemble the necrotic areas of gouty lesions and do not 
resemble any lesions knowm to contain mici o-organisms In rheuma- 
toid arthritis, areas of necrosis and in gouty aithritis, mate deposits 
occur in the cartilage of the affected joints These facts suggest that 
the lesions of iheumatoid arthritis, including the subcutaneous and 
scleral nodules, are dependent on the deposition of some chemical sub- 
stance in the connective tissues conceined The relative avascularity of 
these tissues may be an important factor in the piocess Chemical 
investigations of the lesions, by revealing the existence and nature of 
this chemical substance, may establish the fact that rheumatoid aithritis 
IS due to some metabolic disturbance and even indicate the natuie of 
the disturbance Although the subcutaneous nodules of rheumatoid 
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aithntis aie easily obtainable, apparently they have never been subjected 
to such investigation 

SUMMARY AND CONCLUSIONS 

r Fourteen cases of scleromalacia peifoians described in the literature 
aie reviewed, and a new typical case is lepoited, the first in which an 
eye affected with this disease has been obtained foi microscopic exam- 
ination The patient was afflicted with iheumatoid arthritis 

From the histologic changes m this case it is evident that the primaiy 
ocular lesions each consists of a sharply defined aiea of necrotic scleral 
tissue This aiea becomes suriounded by a wall of epithelioid cells 
and slowly infiltrated with pus cells This process results m the forma- 
tion of a sequestrum, which becomes completely disintegrated and 
densely infiltrated with neciotic pus cells 

The characteristic cavities m the scleia are generally due to abscesses 
so formed, perforating the scleia and discharging their contents 
externally At the site of an abscess there lemains a thin layer of 
newly formed fibrous tissue peivaded in its deepest portion by pig- 
ment cells It is probable that theie occur similar cases m which, with- 
out the formation of cavities, the necrotic tissue is replaced by fibious 
tissue 

Through the long-continued action of toxins diffusing through the 
vitreous from the necrotic foci in the scleia, destructive edema of the 
macula may result To avoid this and other possible intraocular com- 
plications, curettage of the scleral nodules is suggested 

Severe ocular pain of long duiation may be a prominent symptom 
of the disease 

In the present case attempts to demonstrate micio-orgaiiisms in the 
abscesses b}- means of special stains, cultures and inoculation of animals 
failed 

The histologic structuie of the lesions excludes tuberculosis and 
syphilis as possible causes of the condition 

Histologically, in their initial stages the scleral nodules are essen- 
tially similar to the subcutaneous nodules of rheumatoid arthritis Their 
resemblance to the nodules of gout and their lack of resemblance to any 
lesions known to be due to direct infection suggest that the lesions of 
rheumatoid arthritis are dependent on the deposition of some chemical 
substance m the tissues concerned and hence that this disease is due 
to some metabolic distuibance 

ABSTRACT OF DISCUSSION 

Dr Frederick A Kiehle, Portland, Ore A review of this case 
in connection with the others reported elsewhere calls attention to three 
points (1) the comparatively short period of time the condition had 
existed, (2) the severe pain which the patient suffered and (3) the 
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minute al)scc'«se‘^ ^\hlch ajipcai in the section One nm^ht infei tliat 
the two last-ncimccl conditions — tlic abscesses and the jiain — ina) be 
I elated as cause and cfiect 

Ihc patient in the c.ise \\bicb I lepoited at the 1936 incetniK of 
the Acadenn of Oplithalinoloi^\ and Otolai\ n£?oloi(\ , now bedndden 
foi ten teal's, is still lnint(, she is blind sate foi jiciccplion of light 
and IS helpless due to aithiitis hut h»is a hcaltht luMil «ind kidnets ,ind 
good assimilation 'J he ttes show no fiiilhti changes Xo site of 
impending oi of piobable fuluic pcifoialion can be idenliried As tbese 
cases, hottctci, aie olten of inant tcais' diiiation, the infeieiice is 
that pcifonition is a late inanifest.ition of the piocess 

111 a recent ])Cison<il comnumication Jhofessoi tan dci Ilocte con- 
fessed that he is unable to thiow ant new light on the subject, tthilc 
in a communication fiom Sii Slcttait Duke-I'^ldc i a leceiil case whicii 
he has obscivcd is described I quote fiom hia letlei 

“Ihe patient ttilh scleiomalacia wbom I s<it\ in Maich ttas a ttom.in 
of 56 ttho bad been sufieiing fiom jioltai tbritic ihcumalism for aliout 
thiitt teais and is iiott a complete ciipfile with most of her joints 
anktlosed The light etc showed ttto huge aieas otci which the sdeia 
had completclt disappeaied, exposing the utea and in the left etc <dl 
around the ciliarj region a smiilai condition existed, thcic being onlt 
one 01 ttto bands of scleia lem.iining In tbe left etc tbcie ttas a cii- 
culai ulcer all around the coinea of an atiojihic indolent tyjic Xbithmg 
m the pictuic suggested inflammation I am pioposing to do a mucous 
memliranc giaft fiom the lip to cotei the ex'posed aicas sometime in 
the near futiiie” 

It IS onlt bt calling attention to the existence of this disease, nott 
attaining recognition as an entity, that these spoiadic cases ttill be 
garnered into some soit of a whole fiom which definite conclusions 
can be diawii 

The etident association between scleromalacia and poljaitbiitis is a 
marked featuie of tbe condition and one which continues to attait 
explanation 

Dr .Samuhl P Oast, Nctv Yoik In the Apiil 1937 issue of 
the Arciiivcs (page 698) I lejtoitcd a case in which the oculai pictmc 
was stnkingly similai to that m the case so painstakingly investigated 
and so ably presented by Di Vciboefl and Di King but m which 
there w^as no histoiy of any condition icsemblmg arthiitic involve- 
ment, my patient w^as a lobust appearing man of 76 The oculai 
condition w'as unilateral, and the patient did not have aithiitis 

I have tw^o slides made fiom diawnngs wdnch I believe gne an 
accurate idea of the condition as it was obseived 

The first slide shows one of tbe chaiaclenstic nodules at about the 
height of Its active stage before dischaiging its neciotic ccntei This 
drawing was made late in the course of the disease, so that the edges 
of the older healed foci may be seen to either side 

The second slide shows the sites of the nodules aftei healing had 
taken place, the blue uvea being evident thiough the lesidual scleial 
and cicatricial tissue The eye remains m this state today, with the 
exception that all evidence of redness has disappeared 
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In the 14 cases dealt with heie there are two outstanding features, 
the most striking and common of which is the scleral thinning The 
other IS the localized mflammatoiy nodule This was obseived in but 
4 of the 14 patients Now whether or not some of the other 10 
patients came undei observation aftei the nodules had been present 
but had disappeaied is a thought which has to be consideied, but 
surely Dr Kiehle’s patient, who was under more or less continuous 
observation by him and other piominent ophthalmologists foi over a 
period of yeais, did not have any localized inflammatory lesions The 
fact stands out, therefoie, that m some of these 14 patients inflam- 
mation was either absent or was not a prominent feature 

The different behavior of the condition m these two gioups sug- 
gests to me that more than one etiologic factor may be responsible 
and that one may be classifying these possibly diffeient conditions as 
one disease entity solely because of their similar end effects, as evi- 
denced by absorption of the sclera 

I am theiefore m accord with Dr Verhoeff and Di King in object- 
ing to the term “scleromalacia,” particularly as applied to the type of 
lesion depicted m their report, for the principal reason that the term 
“scleromalacia” does not carry with it any thought of inflammation m 
the customary acceptance of that teim 

I feel that I should not let this occasion pass without mentioning 
a circumstance m the treatment of my patient, the evaluation of which 
I shall leave to your judgment 

The usual symptomatic local measures had been followed for four 
months or more, and nothing that was done seemingly had the slightest 
effect on the unrelenting progiess of the disease I had all but 
despaired of saving the eye, when, skeptically, I began treatment 
with ultraviolet rays Almost immediately the pain became less (pain 
had been an annoying feature from the onset), the old lesions began 
to disappear and no new nodules formed I have since kept the 
patient under observation for neaily two years, and the eye has 
remained quiet clinically ever since 

I should like to ask Dr Verhoeff whether, m view of the roentgen 
evidence of a healed, possible tuberculous lesion of the chest, the 
microscopic evidence of a tuberculous choroidal lesion and the finding 
m the scleral nodules of a broken-down center with a surrounding 
zone of epithelioid cells and some Langhans’ type of giant cells, he 
has dismissed tuberculosis categorically from further consideration as 
a causative agent in this particular type of lesion 

Dr Arthur Bedell, Albany, N Y The presentation of a case 
of scleromalacia is of considerable interest because of the rarity of 
the disease and the thoroughness with which the authois have reported 
the case 

About two years ago a 70 year old woman was sent to me by 
Dr Marshall of Rutland, Vt , with a history that her right eye had 
been red for six months, with what appeared to be scleritis and sev- 
eral marginal ulcers The latter responded to treatment with trichloro- 
acetic acid Three weeks ago the scleral area became more purple, the 
overlying conjunctiva disappeared, and an ulcer developed 
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The patient was othciwi'^c ni good health. nc\ci ha\mg suflcicd 
{lom atn scuous illness ot local oculai disease 

When I examined hei, \ision in tiic light c}c ^\as 10/200. There 
was modeiatc conjuiictnal congestion \Mth a few flat disci cte fol- 
licles The pupil ^^as 3 mm in diamctei and icgulai, uith a sluggish 
leaction to light Thcic wcic sevcial Muall, deep conical nlccis. 0.5 
mm in diametci, ncai the uppci limlms, and the iippci one fifth of 
the coinea i\as lOugh, giay and infiltiatcd Foui millimeteis fiom the 
superioi limbus was a laigc, o\al, bluish black cicsccnt, 10 by 5 mm, 
with depressed, lounded boidcis The flooi of the ulcci, a daik, 
almost black, protiudmg soft mass, like a choioidal piolapsc, was 
dnided into two paits b} a gia) band 2 mm wide The nasal half 
was a little the laigci 

The clinical com sc was pi oti acted At times the e}C became 
almost white, the coinca became ‘smooth, and the sclcial ulcei lost 
some of Its daik, bulging piotuisions, but neaci flattened The 
conjunctnal oxeigiowth and the scai ti'^sucs icduccd the suiface loss, 
but the corneal infiltiation became much giealci and the Msion W’as 
reduced to perception of light 

The e 3 e was such a constant soiiicc of nutation that it w'as 
enucleated eight months latci 

The scleia was thin, beneath an or ei hanging conjunctival shelf 
The infiltiation of the coinea was so gicat that the only portion wdiich 
lemamed clear was a small ccntial opening 

The left eje was noimal 

General examination garc negalnc icsults Smcais and cultuies 
gare no clue to the cause 

The patient had no evidence of rheumatoid aithritis 

(Several lantern slides of dncct color photogiaphs of the fundus 
weie used to illustiate the discussion ) 

Dr Trygve Gukdersen, Boston I have some coloied photo- 
graphs of the ejes of a patient who has been undei my care for the 
past tw'q and a half years The patient wms fiist seen in November 
1935 at a convalescent home, wdieie she w'as being treated for severe 
rheumatoid arthiitis She complained of sore ejes A diagnosis of 
chronic conjunctivitis w'as made 

She was seen again about a month latei, wdien acute glaucoma 
was present m each eye, and the tension w^as 50 mm (Scluotz) The 
pupils were dilated The anteiioi chambers w^eie deep Theie were 
no aqueous cells or keratitis punctata The patient w^as immediately 
transferred to the Massachusetts Eye and Ear Infiimary Paracen- 
tesis was performed on the right ejQ and iridectomy on the left eye 
A complete separation of the choroid occuried m the left eye, which 
lasted foi the ensuing three months For three oi four months the 
right eye continued to show a tension of betw^een 40 and 50 inra 
(Schiotz), which gradually subsided 

Sclentis developed m both eyes about four months after the onset 
of the glaucoma Although the patient was seen at frequent intervals 
in the convalescent home, at no time could it be said that there was 
a definite discharge from any of the scleritic nodules The under- 
mining of the conjunctiva was such that a Bowman probe could be 
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passed undei the overhanging edge of conjunctiva for a distance of 
2 mm At no time was there any ectasia of the ciliary body or uvea 
The intiaocular tension is now 10 mm (Schiotz) m each eye 

Dr Lloyd Mills, Los Angeles I wish to take exception to a 
statement made in most of the texts, that no local tieatment is of avail 
m the various foims of scleritis About twenty-foui years ago, when 
working m Fuchs’ clinic, I was struck by the constrictive effect of 
a 20 per cent solution of zinc sulfate when applied to lesions about the 
limbus This application often led to the healing of phlyctenules 
It was but a step to apply this, with consideiable success, in cases of 
episcleritis, sclentis and biawny tenonitis, always m connection, of 
course, with the elimination of infective or other allergens wheievei 
possible 

The element of chionicit}’^ appeals to be tbe element of importance 
in these cases The examination of sections fiom such ej'^es show 
them packed with lymphocytes, the tissue spaces being filled with 
edema, and it is only logical that continued inci eased tissue pressuie 
of this soit ma}'^ provide the basis foi necrosis 

It has seemed to me, therefore, that if the time of healing could 
be burned, theie would be far less chance foi these serious sequels 
For ovei twenty years I have been using a 20 per cent solution of 
zinc sulfate m all cases of sclentis, regardless of the clinical back- 
ground or severity of the condition It definitely has hastened the 
arrest of the lesions and has lessened or prevented scarring 

The application is made as follows A 4 per cent solution of 
cocaine hydrochloi ide and epinephrine in a dilution of 1 1,000 are 
instilled four times In the fiist treatment there is little or no blanch- 
ing Then a swab, wet, but not diippmg, is applied to the margin of 
the lesion and kept steadily there for twenty seconds The entire 
ciicurafeience of the lesion and its center aie similarly coveied, with 
special attention to the blood vessels The eye is finally washed with 
boric acid, and cold compresses are applied until tbe patient is com- 
fortable Treatment is lepeated daily Usually on tbe third or fourth 
day of treatment the lesions begin to blanch, become defined and 
gradually flatten, with scars, if of long duiation, and without scars, 
if acute 

Dr Frederick H Verhoeff, Boston Di Kiehle brought up 
the question of the short duration of the condition in the case leported 
Since in previous cases there is no evidence as to how long a time is 
required foi a nodule to come and go, I do not think that his point 
IS well taken 

As to the question of pain, according to the reports it is seldom 
mentioned, and I think that was an unusual featuie in this case It 
was explained well, however, b}'- the fact that we found ciliaiy nerves 
much infiltrated m the legion of the lesions 

Dr Oast suggests that in some cases this scleial process may 
occur without its haAung been preceded by a nodule I called atten- 
tion to the possibility that the condition m all cases may not be like 
that observed by us, m fact, I lecently saw a patient in whom the 
sclera showed these bluish aieas of discoloiation, with the conjunctiva 
intact over them and no depression whateA^er I think that such instances 
might often be overlooked 
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Di Oast suggests that the condition is not an cntit} , it may be 
due to \aiious causes This seems to me unhkch, liecause the oculai 
condition is so much alike in all the cases and in the gieat majoiiU 
IS associated ^Mth ihcumatoid aithiitis 

Di Oast also bungs im the question of tubciculosis because 1 
mentioned the occuuencc of giant cells, epithelioid cells and neciosis 
But these aie lound in a good man} conditions It is not then occui- 
lence but then aiiangcment that is of chief diagnostic significance 
No geneial pathologisc, I am sine, would think loi a momcni that 
the lesions in this ease weic tubciculous Moicoiei, if they w'cic 
tubeiculous, wdneh I cannot conccne of, the mateiial m the abscesses 
w'ould have been just the soit of matciial that w'ould infect a guinea 
pig We injected the mateiial into a guinea pig and did not jnoduce 
tubeiculosis We also injected the mateiial beneath the conjunctna 
of a labbit with negative lesults 

The condition in Di Bedell’s case maj oi ma} not be sclciomalacia 
perfoians I think that it peifectly well could be "’'he conical mvohe- 
ment is unusual, but it seems to me that it should be expected, judging 
from the pathologic changes, that the coinea should be nnohed m some 
cases in the w ay he desci ibes 

Di Gundei sen’s case is the onh one m which glaucoma was noted 
and his case was intcicsting to me because it confiimed mj obseiva- 
tions legarding the foimation of the excavations 



USE OF SORBITOL IN GLAUCOMA 


JOHN BELLOWS, MD 
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CHICAGO 

The lowering of the mtiaocular pressuie by osmotic changes 
pioduced by the intiavenous injection of hypertonic solutions is well 
known Cantonnet^ demonstrated that the oculai volume diminished 
after the intravenous injection of hypertonic salt solution Hertel ^ 
showed in animals that the decreased tension produced by injections of 
hypertonic saline solution was accompanied by a decreased water con- 
tent of the eyes The clinical usefulness of the hydrophilic character 
of hypertonic solutions has found application m various fields of ther- 
apy, including that of ophthalmology HoAvever, many ophthalmologists 
have not taken full advantage of osmotic therapy 

The possession of an additional means of lowering intraocular ten- 
sion when methods ordinarily used either are contraindicated or are 
inadequate is a valuable asset This is particularly apparent when intra- 
ocular tension cannot be controlled immediately after an operative pro- 
cedure on the eye , in this case inflammation and tenderness are so great 
that neither additional operative intervention nor local ocular medication 
IS tolerated The further desirability of the use of a hypertonic solution 
intravenously can be demonstrated by the dangers and shortcomings 
inherent in the accepted surgical procedures for glaucoma 

Paracentesis, the simplest method for lowering intraocular tension, 
IS fraught with the dangers of prolapse of the iris and injury to the lens 
and IS followed, as Kronfeld ® has shown, by a secondary rise in tension 
to a point higher than the initial tension 

Posterior sclerotomy, m addition to the dangers listed under paia- 
centesis, adds the hazards of injury to the retina and choroid with 
possible detachment of the retina, injury to the uvea with ensuing 
sympathetic ophthalmia, intraocular hemorrhage following the chance 

From the Department of Ophthalmology, Northwestern University, and the 
Illinois Eye and Ear Infirmary 

1 Cantonnet, A Arch d’opht 24 193, 1904 

2 Hertel, E Arch f Ophth 88 197, 1914 

3 Kronfeld, PC Tr Am Ophth Soc 22 115, 1928 
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perforation of a retinal oi laigc clioioiclal \c‘;scl and the mliodiiction 
of infection 

The injection of piocainc Indiochloiide and epmcphiine h}dio- 
chloiide deep into the oibit adds to the dangci of ictioliulbai hemoi- 
rhage and proptosis the pos'^ibiht} of injecting inatciial intiavenously 
nith serious consequences The tension is often not aftccted by this 
means and may use e\en highei 

Medical contiol of oculai In pei tension also picscnts difficulties, for 
which intia\enous h}pei tonic thciapy is a solution Iiliotics may be 
undesirable because of the possible foimation of S}ncch!ae m those 
cases in nhich an exudatne piocess is picscnt The sui face application 
of epinephime h}diochlondc has its limitations d he patient must be 
\\atched for s}stemic reactions, since In pci tensive pci sons may show 
an alarming rise in artciial tension, and. as picMously mentioned, a 
paradoxic rise in oculai tension ma} occur Purgatives and agents to 
produce sweating may be conccnabl} ii^^cd, but both have undesirable 
side-effects in oldei and debilitated pci sons In addition Dube-Elder ^ 
has shovn in a compaiison of the effects of h}pcrtonic solution given 
orally and intiaienously that the osmotic effect pioduced by admin- 
istration by the intra\cnous loute is far greatei than that produced 
b} administration b\ the oral route Osmotic theiap) may be of great 
value as an cmcigency measure at a time when the seriices of an 
ophthalmologist are not available 

Hypertonic solutions in the contiol of oculai h}pci tension fmall} 
have their greatest usefulness in those cases in which the tension 
remains high in spite of the administration of the strongest miotics 
Such theiapy is a boon to the ophthalmologist who is faced wnth the 
necessity of opeiatmg on a stony-haid glaucomatous eje with all the 
attendant hazards, cspcciaUy the hazaid of intiaoculai hemoiihage 

Osmotic theiapy, howe^er, also has its disadvantages Theie as 
danger of overburdening the heait with the inci eased blood volume, 
and injuiy to the median nerve may lesult Specific objections can be 
raised as to the substances used for osmotic therapy Sodium chlonde 
is limited m its use because of its gieat diffusibihty The salt enters 
into the tissue spaces of the body, causing a geneial water-logged con- 
dition This IS most feared in those patients wnth caidiac and lenal 
damage in whom chlorides are alieady retained and an edematous state 
IS already present In a like manner the salt enters the anteiior cham- 
ber of the eye and causes imbibition of water wnth a secondary rise 
m tension to a point higher than the original tension Furthermore, 
the injection of sodium chloride is m itself painful, and it produces a 
severe slough if extravasated into the tissue However, it has the 

4 Duke-Elder, W S Bnt J Ophth 10 1, 1926 
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advantage of producing the greatest osmotic effect of any of the sub- 
stances compared for the quantitr used It owes its great osmotic 
action to the small moleculai size and marked ionizing poivei 

Dextrose, like sodium chloride, because it is readily diffused into 
the tissues pioduces a secondar}'- rise in tension after an initial drop 
This diffusibility of dextrose and chloride into the anterioi chamber 
has been demonsti ated b}' Duke-Elder and otheis, who found in the 
aqueous humor inci eased quantities approximating those in the blood 
stieam after intravenous injections of these substances A further 
objection to dextrose is that its use is limited to nondiabetic patients 
Sucrose, a nondiffusible disaccharide, was introduced to supplant 
the difficulties found with the use of sodium chloiide and dextrose 
Because of its laige moleculai size, gi eater quantities of this substance 
are necessary than of a monosacchai ide Expei iments on animals show 
that this sugar does not enter the ocular tissues 

Table 1 — Data on Sngat Content of Aqueous Humor 


Dog 1 
Dog 2 


Beloie Inieetions, 
Aqueous Humor, 
Jig per 100 Cc 
of Sugar 

79 

SI 


After Injection 
ofSOCc of 
50% Sucrose 
IntraTenously, 
Aqueous Humor, 
Mg per 100 Cc 
of Sugar 

80 

80 


EXPERIMENTAL WORK ON SUGAR CONTENT OF \QUEOUS 

The aqueous humor of the right eyes of two dogs weighing from 35 to 40 
pounds (IS 9 to 18 1 Kg ) was aspirated, and the amount of sugar was determined 
Then 30 cc of a 50 per cent solution of sucrose was injected intravenously After 
one hour the aqueous humor of the left eje was aspirated After hydrolysis the 
total amount of sugar was determined Table 1 shows that there was no increase 
in the reducing sugar This points to the nondiffusible character of sucrose 

Foi these reasons sucrose seemed an ideal choice for osmotic ther- 
apy, since It accomplished its puipose without a secondary undesirable 
effect Masserinan ® had already found that sucrose did not enter the 
cerebi ospinal fluid and therefoie did not occasion the secondary nse 
in inti acranial pressuie found with dextiose and saline solution Dyar 
and Matthew ® obtained favorable results v ith sucrose in a series of 
glaucomatous patients Sucrose had been used b}^ us piior to this 
report v ith good results but had been abandoned because of the findings 

5 Masserman, J H Bull Johns Hopkins Hosp 57 12, 1935 

6 D 3 mr, E W , and Matthew, W B Use of Sucrose Preparatory to Sur 
gical Treatment of Glaucoma Preliminar}' Report, Arch Ophth 18 57 (Ju y) 
1937 
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of H A Luidbcig,' of Xoithwcstciu Unucisily. who picsenled evi- 
dence of sc\cie icnal damage m dogs aftei its use This damage con- 
sisted of swelling of the collecting tubule to appaient closuie and of 
inflammalion of the glomcuih, with latci Inahm/ation in some, indicat- 
ing peimanent damage \ftei the mtiaiciious injection of suciose in 
human beings Lindbcig found occasional blood cells and casts in the 
111 me 

Because of the objectional fcatuies of the afoiemcntioned agents 
which haie been used up to now foi osmotic thciapv, it wmuld be of 
gieat laluc if a substance could be found which would be lelatively 
nondifi visible, nontoxic, eftectnc m model ate quantities and usable in 
persons with diabetes Of all the agents which aie leadiW available, 
soibitol® most iieaih satisfies these icqunemcnts 

Soibitol IS clieinicall} a complex alcohol of appi oxniiatcl) the same 
molecular size as dextiosc West and Can.'' wdio have made extensive 
studies of its toxiciti find it less toxic than suciose. while Lmdbcig 
has found that the kidncvs aie not altcicd in the slightest dcgice b) it 
Although data legaiding the metabolism of soibitol aie yet incomplete, 
the evidence points to its ineitncss. and theicfoie it ma} be safel) used 
111 patients with diabetes In Geimany it is used as a sw'eetening agent 
by diabetic persons Foi these leasons it occuiied to us that this com- 
pound would be bettei than any substance hcictofoic used for osmo- 
theiapy in glaucoma 

EXPERIMENTAL WORK WITH SORBITOL 

In order to dcteimine the amount of diffnsjbibty into the anterior chamber 
of the e^e, experiments were earned out m which sorbitol was injected intra- 
venously into dogs m amounts slightly greater relatively to the amount used in 
human beings It was found that only small amounts (fiom 5 to 10 mg per 
hundred cubic centimeters) entered the anterior chambei of the eye (Further 
work along this line is now being carried out and will be reported later ) Theie- 
fore It appears that sorbitol is far less diffusible than dextrose and sodium 
chloride, and from this it follows that it would not produce as marked a secondary 
rise m tension as the latter substances 

The clinical investigation was undertaken by us to determine its value m 
patients with increased intraocular tension (including those with pnmaiy and with 
secondary glaucoma) One hundred cubic centimeters of the SO per cent solution 
was administered intravenously All liquid foods were restricted on the day of 
this study Small sips of water were permitted to ease the thirst Part of the 
series received no miotics from twelve hours prior to the injection until the end 
of the period of observation The tension of the patients w'as determined at 
intervals of tw'O hours day and night by the same observer and with the same 

7 Lindberg, H A Personal communications to the authors 

8 Abbott Laboratories supplied the material 

8 (AVr») ^ ® ° " 
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Schiotz tonometer, with the exception of a few on whom this pioceduic could not 
be cairied out 

RESULTS 

In all cases in which soibitol \Yas admimsteiccl, lowciing of the 
lutiaoculai tension tvas obseived (table 2 and chaits 1-4) Hie gicat- 
est diamatic diop tvas obtained wheie it was most dcsnable, namely, m 
patients with high intiaoculai tension wdio do not lespond to the admm- 
istiation of miotics alone Although a giadual decieasc m tension was 
noted as eatly as tw'o horns aftei the injection, in most cases the maximal 
eilect was i cached fiom tw^elvc to Aventy-fom houis aftci mjcction 
Then the tension giadually lose and i cached a level appioaclnng the 
oiigmal value, but in no instance did the tension use appicciably above 
that point In seveial instances m wdiich opeiative pioccdines w^cic 
not undei taken the intiaocular tension obsened foi a nnmbci of days 
lemained at a faiily noimal level In some peisons lepeated injections 
of soibitol achieved a pionounced cflcct wdicn a single injection had 
pioduced little change 

SUMMARY AND CONCLUSIONS 

Soibitol was imestigated wnth a view' to leplaceincnt of less clcsii- 
able agents in osmotic theiapy Laboiatoi) expciiincnts on dogs show^ 
soibitol to be slightly diffusible into the antciioi chamber as compaied 
to dextiose and sodium chloiide It w^as found to be an effective agent 
in leducing abnormally high intiaoculai tension when injected mtia- 
venously into human beings Because of its slight diffusibiht), a sec- 
ondaiy use in tension above that of the initial value w’as not obseived 
In conclusion, w^e lecapitulate that 100 cc of a 50 pei cent solution 
of soibitol admmisteied intiavenously and lepeated m tw'enty-foui 
houis, if necessaiy, wall neaily always i educe intiaoculai tension ivlien 
it IS gi eatly inci eased and is not conti oiled by the use of miotics alone 
It thus lelieves the attending pain and piepaies the eye foi opeiation 
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A NEW REFRACTOR SUSPENSION 
S Maisler, M D , San Francisco 

The instiument here illustiated affoids a new type of lefi actor 
suspension It embodies new streamline designing, unity, ease of opera- 
tion, facility of aim and chin rest for the patient and a wilting table 
foi the examiner 



A new refractor suspension 

The black crackle-finished tubulai suspension can be utilized for 
any type refractor , it is mounted on an electric lift table, which requires 
only the slightest pressure on the button switch for quick, smooth and 
easy veitical adjustments Gross adjustments for the refractor in the 
lateral and anteroposterior directions are adequately controlled by the 
movement of the entire table, which is mounted on ball-bearing casters 
The finer adjustments m the anteroposterior position of the refractor 
are made with an adjusting screw of the refractor itself 



CULLOM-NEU CAPSVLL-GRASPING PORCEPS 10-15 

The vitiolite-coveied table piovides spacious ^Mllmg facilities for the 
examiner and affords a resting place for the patient’s clbons and foie- 
arms The chin lest also enhances the comfoit of the patient A 
retmoscope and ophthalmoscope nith coid leels and the necessaiy 
rheostat are easily added accessoiics 

The table will also be available in oflset pedestal design, to be used 
m conjunction with an ophthalmic chaii 

This new suspension unit was de\ eloped with the assistance of 
Mr A Parsons, of Trainer and Paisons, San Fiancisco 

350 Post Street 


A NEW CAPSULE-GRASPING FORCEPS 

M M CuLLOw, MD, Nasiimlli:, Texx 

A new capsule-grasping forceps foi use in the mtracapsulai extinc- 
tion of cataracts is heie described It is a double-headed forceps, 
designed to giasp the capsule at two points The adiantagcs are obvious 



Fig 1 — A new capsulc-graspmg forceps 



Fig 2 —Head of the forceps, showing the prongs closed 


Surgeons who use a capsule-grasping forceps say that m about SO per 
cent of the cases the forceps tears out, necessitating extracapsular 
extraction When the capsule is grasped at two separate points the 
chances of this occurrence are greatly lessened and there is much bettei 
leverage, so that it is easier to dislocate the lens and bring it out intact 
in the grasp of the forceps 

The forceps should, of course, be closed when it is inserted into 
the eye, and then be allowed to spread The capsule can be grasped 
and the necessary rocking movements made to dislocate the lens There 
is a natural spread of 4 mm between each pair of blades 
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ETIOLOGY OF RETINAL SEPARATION CONSIDERED 
FROM THE STANDPOINT OF SURGICAL 
CORRECTION 

EDMUND B SPAETH, MD 

PHILADELPHIA 

In this review regarding the surgical coriection of retinal separation 
certain factors are considered which must be of etiologic importance, 
judging from the successes and failures resulting from present day opera- 
tions They are piesented without any attempt at correlation save their 
apparent peitinence It is even impossible to estimate the relative impor- 
tance of some of these various factors, one as compared with the other 
The only certainty is that all are relevant 

HISTORY 

The modern treatment of separation of the retina is perhaps the 
outstanding single advance in ophthalmology within the present genera- 
tion Even this peiiod, relatively short as it is, is definitely narrowed, 
m that the earliest article which initiated the recent research (and the 
tremendous strides which have been achieved) is that by Verhoeff ^ in 
1917 From this time until Laisson’s" woik in 1928 and in 1930, 
Vogt’s ^ in 1929, Sourdille’s ^ in 1929 and Gonin’s ® m 1930 the litera- 
ture was rather sterile of satisfactory operative procedures To be true, 
many discussions of the etiology, theories as to formation and considera- 
tions of the pathologic picture were presented in this interval, but for 
some reason the geneial ophthalmologic world seemed dormant to the 
marvels which were occurring, at least unfolding, before them Even 
earijf articles connected with the surgical treatment passed unnoticed 
until attention was called to them by the tremendous amount of literature 
which suddenly appeared after 1930 Some of these early articles 

From the Peter Clinic, the Graduate School of Medicine, the University of 
Pennsj Ivania 

1 Verhoeff, F H Ophth Fee 26 10, 1917 

2 Larsson, S Acta ophth 3 319, 1926 , 6 344, 1928 , 8 172, 1930 

3 Vogt, A Klin Monatsbl f Augenh 82 619, 1929 

4 Sourdille, G Prat med franc 8 122, 1929 

5 Gonin, J Ann d’ocul 167 361, 1930 
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included that alread} mentioned by Veihoeft/ Gornn’s® ^YOlk of 1919 
and of 1921, Lena's ^ of 1922, Sourdille’s « of 1923 and Jocqs's “ of 1920 

It IS interesting that the modem basis foi the surgical tieatment of 
retinal detachment had been considered long befoi e , Anderson in Ins 
excellent bibhogiaphy on the subject called attention to the “formation 
of adhesions” with such tieatment b} citing an article b} James Waie 
on electrolysis and articles by Cla\elier and Maravel and Terson, 
the provision for permanent diaiiiage nas emphasized as early as 1872 
by de Wecker 

Vogt,^“ nith the help of his assistant Latte, was able to present the 
follo^Mng definite dates 

Who lias the fijst to see a ictmal teaW Coccius.f^*^’ m 1893 The 

next was A ^on Graefe,tm ^^ho, ho\ve\er, regarded the tear as a part of 
the healing process, until Hansen in 1871 and Scliweigger in 1873 advanced 
the opposite view 

Who jccogmaed foi the fiist time that the teat zoas the cause jot the detach- 
ment^ De Wecker t 2 o] of Pans, in 1870 In his book he described three types 
of retinal detachment “Decollement par distension, par attraction et par souleve- 
ment” (detachment by distention, bv attraction and bv swelling) In the first 
two, according to him (1870) the retinal tear is the direct cause for the 
detachment In 1882, Leber popularized this mode of development Accord- 
ing to him (1882), every acute detachment which can be recognized with the 
ophthalmoscope is caused by a retmal tear 


6 Gonin, J Cor -B1 f schweiz Aerzte 49 1675, 1919 , Ann d’ocul 158 
175, 1921 

7 Lenz Augenartzliche Operationslehre, in von Graefe, A, and Saemisch, 
E T Handbuch der gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 
1922, p 1289 

8 Sourdille, G Arch d'opht 40 419, 1923 

9 Jocqs, R Chn opht 24 357, 1920 

10 Anderson, J R Detachment of the Retina A Contribution to the Study 
of Its Causation and Treatment, New York, The klacmillan Companj, 1931 

11 Ware, J Chirurg 2 238, 1805 

12 Clavelier and Maravel Ann d’ocul 115 37, 1895 

13 Terson, A Ann d’ocul 114 22, 1895 

14 de Wecker, L Ann d’ocul 67 137, 1872 

15 Vogt, A Operative Treatment of Detachment of the Retina Abstract 
of the Official Review Presented Before the International Ophthalmological Con- 
gress, Madrid, Spam, April 18, 1933, Arch Ophth 10 293 (Sept ) 1933 

^ Anwendung des Augenspiegels, Leipzig, I Muller, 

loOOf p 131 

4 2^5 1858^'"^^^^’ ^ ^ 

18 Hansen, E Hospitalstid 14 1, 1871 

A HTsctalHsAp A”S=nl'=.lkunde, ed 2, Berhn, 

20 de Wecker. L, and de Jaeger, E Traite des maladies du fond de I’oeil 
et atlas d ophthalmoscopic, Pans, A Delahaye, 1870, p 151 ‘ ‘ 

Leber T Ber u d Versamml d ophth GesellscVi 14 is a 
1882, Klin Monatsbl f Augenh 20 18, 1882 
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Who mtioduccd igmpunchnc m the tieatvient of lelinal detachment? 
Martin, de Weaker [233 and de LuczJ-P in 1881 After that time ignipuncture 
became generally accepted, particularly by French and English oculists, and was 
frequently employed 

Who was the fhst to select the legion of the letinal teat and the place of the 
beginning of the detachment as the site for opeiation? Schoeler t^s] of Berlin, 
in 1889 He injected tincture of iodine between the detached vitreous and the 
retina, in the neighborhood of the tear, and in the place of the beginning of 
the detachment, m other words, in the preretinal space In his book he published 
an illustration from a case in which the retina became reapplied and the tear 
closed 

Who was the fitst to use igmpunctuie at the site of the tear? Deutschmann, 
our senior master, in a case in 1896, which, however, he seems to have forgotten 
The case was fully reported m 1899 

Who was the fust to use igmpunctuie systematically foi a letinal tear and 
with success? Xavier Galezowski of Pans, in 1902 and 1903, a few years 
before his death He not only performed ignipuncture on the tear, but aspirated 
the retroretmal fluid before this procedure He aspirated the fluid just as 
Gonm [ 28 ] did later, so that the retina could apply itself before the cauterization 
took place “Je pratique I’aspiration du liquide et la galvanocauterisation de la 
partie dechiree de la retme et de la choroide J’ai obtenu ainsi de bons resultats ” 
I practice aspiration of the fluid and galvanocauterization of the ruptured portion 
of the retina and of the choroid In this manner I have obtained good results 

Larsson in 1932,-'’ in discussing electroendothermy in the treatment 
of detachment of the retina, expressed himself so well that he is quoted 
here, in part 

The hopelessness that used to characterize the ophthalmologist’s attitude 
toward the question of treatment for retinal detachment has to some extent begun 
to lessen Prospects have become brighter with the operative method of treat- 
ment suggested by Gonm There is no doubt that ophthalmologists stand in great 
debt to Gonm for having so successfully and energetically taken up this ques- 
tion A task of this nature becomes the more exacting as it involves, and will 
always involve, many great disappointments for the operator Thanks to Gonins 
work, the operative treatment for retinal detachment has become one of the 
vital issues in ophthalmology 

Gonin’s view of the pathogenesis of and operative treatment for detachment 
of the retina are already well known to every ophthalmologist He maintains 
consistently de Wecker’s old theory [published in 1870 so] of the importance of a 
rupture (hole) in the retina, as the primary factor in the origin of the detachment 


22 Martin, G Tr Internat M Cong 3 110, 1881 

23 de Wecker, L Ann d’ocul 87 41, 1882 

24 de Luca, D Ann di ottal 12 330, 1881 

25 Schoeler, H L Zur operativen Behandlung und Heilung der Netzhaut- 
ablosung, Berlin, Peters Verlag, 1889, pp 28, 41, 86, 90 and 93, plate 1 

26 Deutschmann, R Beitr z Augenh 40 46, 1899 

27 Galezowski, X (a) Cong de chir , Pans, 1902, p 417 , (b) Bull et 
mem Soc franq d’opht 20 214, 1903 

28 Gonm, J Rev gen d’opht 37 337, 1923 

29 Larsson, S Electro-Endothermy in Detachment of the Retina, Arc 
Ophth 7 661 (May) 1932 

30 de Wecker and de Jaeger,^® p 153 



SPAETH-RETINAL SEPARATION 


1049 


Gonm expressed the belief that if the hole can be made to close, the 
subretinal contents are absorbed and the detached retina resumes its 
normal position He tried to achie\e this closure of the hole h\ direct 
cauterization of its margins Gonm^^ stated 

These unexpected successes ^\ere first referred to before the Swiss oculists 
at Bale in 1919, with, of course, great reser\e, then in some Swiss or French 
reviews, such as Amahs d’ocuhsltquc^ 1921, and Rctuc gcnerah d’ophiJiahnologic, 
1923, later, with a short description of some t3pical cases presented before the 
French, Swiss and German Societies m Brussels, Zurich and Heidelberg in 1925 
and 1926 In 1927, there were shown at Berne seieral patients, the complete dis- 
appearance of whose detachments lasted for seieral months, and m the following 
rear, at Lucerne, m3 colleagues, Siegnst of Bern and Vogt of Zurich, referred to 
their ow'n confirmatory experiences, this was the first occasion on which credit was 
given to me b}- ophthalmologists other than my own fellow -workers and assistants 
Later descriptions of cases or of the method were published m Italian, French or 
German in the reports of the ophthalmologic meetings held at Palermo, Pans and 
Heidelberg in 1928, and a more detailed account was published in the Annales 
d’ociiltisiique (ila}, 1930) 

M3' actual experience on about 250 patients and in more than 300 operations 
can be summed up as follows 

1 In more than 95 per cent of the cases, whenever ophthalmoscopic exami- 
nation IS possible, one or se\eral holes ma3 be detected in the retina if looked 
for wuth sufficient care 

2 In about 10 per cent of these cases, the hole is not in the retinal tissue, 
but consists of a rupture or tearing aw a} from its insertion at the ora serrata 
(“desinsertion of the retina”) 

3 In all recent cases, when the hole or tear has been closed, cure is imme- 
diate, complete and permanent 

4 In older cases (se\eral weeks or months), closing the tear stops the 
detachment and may produce a more or less complete reposition of the retina, but 
restoration of the MSion generally remains incomplete 

5 If the detachment relapses, it is found that the tear has not been com- 
pletely closed or that there was another tear which had not been preriousb seen 

6 A recurrence of detachment in a different region of the 03 e is due to for- 
mation of a new hole in the retina 

It ma3 appear curious that all m5 communications on that matter, numbering 
more than twent3, remamed unknown to the English-speaking ophthalmologic 
world until the International Congress in Holland, no mention of them even being 
made either m an article in the Lancet [3=1 or in an article 63 Stallard t33l jn 
the British Journal of Ophthalmology Onb follow mg a recent visit to me at 
Lausanne 63 fire members of the staff of the great 03 e hospitals in London were 
my ideas set forth m two papers published hx Julerls^l and b3 Ormond tsol 

aI' opZ ' i 

32 Operation for Detachment of the Retina, editorial, Lancet 2 1202 1929 

33 Stallard, H B Bnt J Ophth 14 3, 3930 

34 Juler, F Bnt J Ophth. 14 73, 1930 

35 Ormond, A W Bnt ll ] 1 940, 1930 
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former described accurately the preliminary procedures and the operation of 
thermopuncture, the latter dealt adequately with the anatomic side of the 
question tar] 

Theie is no doubt that a hole in the letina, a disinsertion of the 
retina at the ora seriata oi a traumatic rupture of the retina play a 
tieinendous pait in (1) the causation of retinal separation, (2) the 
continuation of the sepaiation and (3) the results of the opeiative 
closure, i e , is wholly responsible foi the success or failure of the opera- 
tive tieatment At least one, and probably more, of these factors are 
involved m every case of letinal detachment obseived for treatment 
(These factors will be considered later m a more logical sequence ) 
They are mentioned at this time only to give furthei ciedit and honor to 
Gonm for his biilhant pioneer work Since the advent of diathermy, 
chemical cauterization, supeificial scleral electrocoagulation and cath- 
olysis, Gonm’s thei mocoagulation has been utilized in a steadily deci eas- 
ing number of cases It is to be remembered always, however, that his 
procedure was the first which could give the patient and the operator 
any assurance of a favoiable lesult 

ETIOLOGY 

In consideiing the etiology of retinal sepaiation one must of neces- 
sity consider the mechanism of the separation The two cannot be 
separated, togethei they comprise the pathogenesis Furthei, it is 
impossible to divide retinal separations into a primary and a secondary 
classification, and even the recent subdivision of Troncoso,®® who divided 
detachments into the idiopathic and the symptomatic type, and of 
Arruga,®® who considered symptomatic detachment of the retina as 

36 [Footnote quoted from the original article ] The whole procedure of 
locating the tear and preparing for the operation, as seen by Dr de Jaeger, of 
Bruges, at Lausanne, has been again described by his partner. Dr Rubbrecht, 
whose paper is summarized with full particulars and sketches by J B Lawford 
m the British Journal of Ophthalmology (14 359 [July] 1930) The only differ- 
ence m Dr Rubbrecht’s method is that he makes a long scleral wound for the 
cauterization 

37 [Footnote quoted from the original article ] On a single point of impor- 
tance, Ormond seems not to have realized my own conception of the changes in 
the vitreous He stated that “liquefaction of the vitreous takes place” I do 
not think it does I noticed only a separation of the vitreous fluid from its 
fibrillar mass, the latter being penetrated with epithelial cells and keeping thus 
a retractile strength sufficient to drag on the retina I generally compare the 
retracted vitreous with a squeezed lemon, the cellular part of which has been 
not liquefied but simply deprived of its juice 

38 Troncoso, M U Internal Diseases of the Eye and Atlas of Ophthal- 
moscopy, Philadelphia, F A Davis Company, 1937 

39 Arruga, H Detachment of the Retina, translated by R Castroviejo, New 
York, B Westermann, 1936 
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belonging to a general group, with detachments caused by myopia, 
traumatism and chorioretinal conditions as other equally important su d- 
divisions, are unsatisfactory and not correct For this reason, such a 

classification will not be considered here 

When pathologically involved, the retina splits within itself, separat- 
ing into two layers , the outer layer of pigment epithelium lemains adher- 
ent to the choroid, while all the other layers are lifted from the pigment 
epithelium by serous exudates oi hemorrhage or because of edema, cystic 
degeneration, neoplasms or cysts Zeeman and Oltmanns discussed 
in great detail this matter of trauma to the tissue and retinal separation 
Their arguments and conclusions as to the mechanics of separation, 
based on cases of post-traumatic separation, are quoted in part 

Structural cohesion is a function of the supporting tissue of the retina and 
also of the surrounding tissues so far as thej^ are connected with the supporting 
tissue, that is to say, of the outer layers of the vitreous m its foremost part 

The actual supporting tissue consists of Muller’s fibers and Spinnencellen 
(neuroglia cells) Muller’s supporting fibers stand between the membrana limitans 
interna and the membrana limitans externa like so many columns which carry 
and hold together the retinal elements, together with numerous smaller gha cells, 
the thin fibrils of which encircle nerve fibers, ganglion cells and granular cells 
and dissolve into a kind of limiting layer (membrana limitans perivascularis) 
against the walls of the blood vessels (Kruckmann) The broad ends of Muller’s 
fibers, their cuticular thickened Basalplallcn (basal plates), unite into a con- 
tinuous limiting membrane, which extends into the cuticle of the ciliary epithelium 
This layer, which by reason of its continuity resembles a boundary, a frontier 
between territories of different structure, can derive some strength from the 
solidity of Its cellular construction Yet we agree with Leber in considering the 
connection of the retinal elements translaterally looser than between its laj^ers 
Denig, Avith his experiments, not only refuted Berlin’s idea that the picture 
of commotio retinae is connected with a subretinal hemorrhage but obsen^ed strange 
bumps reminiscent of a chain of pearls on the inner surface of the retina w'hich 
made him presume that there were distention of Muller’s fibers and small tears 
in the membrana limitans Beginning detachment of this lajer must, according 
to Lohmann, too, be the cause of the picture in cases of commotio retinae Leber 
further pointed out that it has ahvays been designated incorrectly as edema, that 
It IS of no use to indicate the source which should produce the edema (in older 
theories, the vessels, in Denig’s theory, the Autreous) and that m any case a 
sw'elhng opacity is a much more suitable term Microscopic tearing of the tissue 
elements, secretion of myelin, Avith its well knowm sw'ellmg capacity, a granular, 
intensely w'hite opacity and rapid resorption are the bases of the picture 

Differences in degree, greater distention of the retinal elements, wider tearing 
of the membrana limitans and tearing of the thickened outer layer of the vitreous 
create the conditions w'hich, according to clinical observation, may later lead to the 
formation of a hole or to detachment 


Zeeman and Oltmanns expressed the belief that there are three 
definite facts of importance, i e , (1) that the time which elapses between 
the onset of the lesion and the separation, which is its indirect conse- 


40 Zeeman, W P C , and Oltmanns, H J 
Arch Ophth 13 971 (June) 1935 


Trauma and Retinal Detachment, 
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quence, is variable and may be long, (2) that the retinal alterations 
which are first seen by the ophthalmoscope may be rather diffuse, spotted 
or cystic but hardly characteristic of changes universally considered as 
having been produced by trauma, and (3) that an eventual tear or 
separation at the ora serrata is. not always the direct consequence of 
trauma If the trauma is too light to cause commotio retinae, i e , too 
slight to give rise to a beginning separation and thereby predispose to 
complete sepaiation, it is impossible to assume that the separation which 
presents itself •weeks or months later is due to this trauma 

As Zeeman and Oltmanns further stated, the relation of various 
traumatic and spontaneous forms of detachment makes it probable that 
the point of attack and the transfeience of the active forces (pathologic 
or physiologic) differ little if at all The point of attack must he in the 
supporting tissue of the retina Only structures which are normally 
attached to the retina transfer forces to it and these are the anterior 
parts of the vitreous and the zonular fibers, that is, the very elements 
which play an important mechanical part in the physiologic accommoda- 
tive mechanism It is probable that the zonular fibers and the structures 
in the anterioi parts of the vitreous show the lines of force and direction 
along which the active forces and the finer tissue shiftings connected 
with these active forces travel when the accommodative mechanism is 
brought into play, but these lines and forces must also be recognized as 
a menace to the letina, constructed as it is for some other function 
There is an incongruity in the requirements seemingly made on the 
letina The retina in a more limited sense, the sensitive deiivative of 
th^ optic vesicle and part of the central nervous system is in this 
instance passive , it does not bear but is borne , it scarcely resists but 
does not succumb The skeleton of supporting tissue against and in the 
retina and along its vessels is in casu the important part in question 
here This beais, resists, gives ■way and tears It is not proved and is 
at least doubtful whether the Blessig grooves in the retina near the 
ora serrata may be called predisposing elements for tearing and detach- 
ment This may be conjectured only so far as they aie the consequence 
of, or are accompanied bj'-, congenital or acquired weakness of the sup- 
porting elements, i e , Muller’s fibers and the membrana hmitans interna, 
the gha coat and connective tissue along the vessels, the fibrous, thick- 
ened outer layer of the vitreous and the membrana hyaloidea posterior, 
and of the connections between these various elements Coarser con- 
nections may be found among the innumerable more delicate elements 
Tearing of the membrana hyaloidea and of the membrana hmitans 
interna means tearing of the intraretinal supporting tissue and hence the 
first step m detachment of the retina No wonder that the edges of 
the retinal tear often seem to he in the normal retina even if there is a 
serious decrease m thickness in the immediate vicinity Therefore, pre- 
disposing factors for complete separation appear to be all those factors 
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\\liich cause in the delicate structuie distention and fragilit} and thus 
promote the development of a tear in the membrana hyaloidea posterior 
The reactive phenomena along the -walls of tlie torn vitreous appear to 
confirm the great significance of this tear as only rarely do the\ pre\ ent 
such complications as retinitis prohferans or retinal and preretmal 
hemorrhages and never do tlie) restore tlie retina 

Speciale-Cinncione studied a series of enucleated eyes his- 
tologicallv to determine if possible the sequence of events which occurs 
in the 6)0 with retinal separation He described four stages In the 
first stage the rods and cones are only slightly separated from the pig- 
ment epithelnmi, a number of processes from the rods and cones still 
being connected with the pigment epitlielium but many being broken 
No changes in the structure of the rods and cones are noticed The 
vision in such an area may be as high as 1/10 and perception of color is 
present In the second stage all the protoplasmic connections between 
the rods and cones and the la} er of pigment epithelium are broken and 
massed togetlier m a sort of membrane This larer seems to pull tlie 
rods and cones in one direction at their external end The vision in such 
an area is limited to perception of hand movements, and blue is the onh 
color vliich can be distinguished In the third stage sn elhng and degen- 
eration of the rods and cones themselves become evident The cones 
show more degeneration than the rods The vision is limited to uncertain 
perception of light In the fouiUi stage observed in eyes vith long- 
standing retinal detacliment no trace is left of the rods and cones, and 
marked degenerative changes are seen in the ganglion cells and other 
cells of tlie retina The pigment epithelium in all these stages show two 
t}-pes of change, an irregularity m the arrangement of the cells and a 
tendency to proliferation tlirough the subretinal space Speciale- 
Cirmcione expressed tlie belief that in the first and second stages before 
changes m tlie rods and cones have occurred, a return of useful vision is 
possible if reattachment can be obtained. 

Recently it Mas my prnilege to study an eie microscopically’- after 
a fairly successful reattachment had been obtained by means of the 
classic Guist-Lindner technic for trephimng the sclera, rvith the subse- 
quent application of potassium hi'droxide (The patient died m a state 
of diabetic coma three rears after operation She had been in a state 
of coma repeatedly for three months before her death at nhich time she 
had preretmal retinal and subretinal hemorrhages and complete hemi- 
plegia on the left side) The follorvmg quotations appeared in my 
prer lous report 


41 Speaale-Cirmaone Ann di ottal e dm ocul 53:641, 1925 

42 Spaet^ E B • Reattached Retina Phisiologic, Ophthalmoscopic and 
MicrosTOpic Obsenafaons and Comparisons, Arch Ophth 14:715 (Novi 1935 

43 Footnote deleted bj author ^ 
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Slow*progressn e retinal as well as choroidal degeneration was seen Subretinal 
exudates and hemorrhages were present to outline the limits of the detachment— 
in some places to a marked degree, and in others in such slight amounts that one 
could just see a thin line of exudate, in some areas with, and in others without, 
early changes in the layer of rods and cones A few less definite changes were seen 
in the epithelial cells The layer of rods and cones seems to be the index of 
retinal viability When these were not present as healthy looking elements, the 
other layers of the retina were also markedly impaired or even wholly wanting 
The outer and inner nuclear layers when normal were rather certain to be 
accompanied bj^ normal-appearing rods and cones 

In the light of the observations just mentioned it is likely that the degree of 
recovery, in all its details, depends largely on the presence of healthy rods and 
cones and the absence of certain irregular subretinal cells, which probably are 
proliferated, epithelial cells The observation of cholesterol crystals microscopically 
IS almost certain proof that degeneration is so extensive that failure is certain 

Anatomically, it is known that detachment develops between the outermost 
limits of the layer of rods and cones and the epithelial layer of the retina, i e, in 
the layer of pigment epithelium This region of separation is the space (if one 
can call it such) through which nourishment, by osmosis perhaps, normally reaches 
the outermost layers of the retina It is possible that even in the presence of 
detachment these rods and cones continue to receive nourishment through this 
subretinal fluid, for in certain cases this fluid may be nothing but a transudate 
and pathologic only mechanically by reason of its presence If it were pathologic 
in the inflammatory sense in all cases, the reason that recovery in some instances 
is so nearly complete, as observed grossly, is difficult to understand At the same 
time, one can understand more readily the cause of the failures Microscopic 
sections of detached retinas seem to show that as long as a certain number of 
filaments lying between the cells [see Zeeman, Oltmanns and Denig] of the pigment 
epithelium remain unbroken degenerative changes do not develop in the epithelium 
and in the layer of rods and cones Only after loss of continuity has occurred 
do the multiple changes appear that are so commonly observed in detached retinas 
of long standing It is perhaps through this maintained integrity of structure 
that recovery of function can occur after reattachment, even when detachment has 
existed for an indefinite length of time 

Arruga’s and Troncoso’s group of cases of primary, or idiopathic, 
detachment included cases of traumatism, myopia and choi loretinal dis- 
eases They stated that the detachment m these cases should be called 
primary m that the retinal process was only distantly related to its 
original cause Their group of cases of symptomatic, or secondary, 
detachment included cases of nephritic retinitis, acute uveitis, acute scle- 
ritis and orbital cellulitis , intraocular tumors and cysticercosis, and 
cardiovascular-renal conditions and diabetes The detachment in these 
cases was considered secondary in that the development, course and 
prognosis of the separation was closety allied to an original and evident 
underlying basic disease The manifest fault with this classification is 
that it considers these various types of detachment not as a symptom of 
the underlying disease (for this is what they are) but as the disease 
itself and pays only indirect attention to pathologic anatom)% that is, to 
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the underlying histopathologic factors These include pathologic 
changes in the vitreous , disease of the sclera itself , disturbances in the 
equilibrium and the state of health of the intiaocular fluids, distur- 
bances in the relationship between intraocular tension and intravascular 
pressure, pathologic conditions of the choioid, letinal degeneiation 
(retinosis), retinal exudates, retinal edema and letinal hemorihagcs, 
and finally traumatic rupture and perforation in the choioid oi in the 
retina A consideration of retinal separation on the basis of idiopathic 
and symptomatic grounds may consistently include certain of these 
factors in any one type of separation, but it is equally certain that a 
histopathologic consideration, and that it is simply mechanistic, must be 
the basis for research and the study of the causes of retinal detachment 
Success m the surgical treatment rests wholly within the realm, both in 
the possibilities and in the probabilities, of these anatomic principles 
Gonm in 1919 stated that the laige percentage of failures which occur 
in the treatment of this condition are due to the fact that the mechanism 
producing it is so poorly understood 

Anderson^® considered four possible basic mechanisms, and into 
these four possibilities one may fit the various histopathologic proba- 
bilities They are the theories of distention, of depression, of attraction 
and of exudation Anderson’s bibliography pertaining to these mecha- 
nisms IS complete up to 1930 

According to the theory of distention, stretching of the choroid and 
the sclera is the actual cause of the detachment Myopia, degeneration 
of the retina and trauma are all to be included in a consideration of this 
theory 

The theory of depression is the reverse of that of distention A 
sudden loss of vitreous, atrophy of the eyeball, hydrostatic changes, 
ocular hypotension, detachment of the choroid, the hypotony of diabetic 
coma and the transudates and exudates of inflammatory processes are 
included in a consideration of this theory Apparently these conditions 
modify or permit retinal separation by the withdrawal of a foice which 
normally should assist in keeping the retina in position It is doubtful 
whether hypotony of itself is the cause of separation Certainly in most 
cases seen early in their course hypotony is not present, nor as Gonm 
stated IS it pronounced until many days or weeks from the time when 
the subretmal diffusion might be expected to stop If the effusion plays* 
the role of a compensatory exudation, the hypotony does not explain the 
limited character or the limited form of retinal tears Moderate hypot 
ony of Itself is no contraindication to surgical intervention, and its dis- 
appearance after thermopuncture, electrocoagulation or catholysis is 
"^"tter of effusion and of hypotony has been rather 


44 Gonm, J Arch d'opht 51 426, 1934 
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well answered by a recent clinical case After an uneventful corneo- 
scleral trephining for simple nomnflammatory glaucoma, a high degiee 
of “choioidal” detachment developed Sclerotic changes in the lens 
pi evented any detailed observation of this, but visibility was adequate 
foi diagnosis and foi subsequent observation until complete recoveiy 
occuried Some time later an equally uneventful intracapsulai extrac- 
tion was done The ocular tension was constantly less than 12 mm of 
mercury, both befoie and after extraction of the lens After exti action 
one could see in the fundus at the site of the former “choroidal” detach- 
ment parallel curved lines of retinal stiiae outlining indelibly the position 
of formei effusion in the presence of extreme hypotony This case sug- 
gests an answei to the question 

The theoiy of attraction considers largely the possibilities of a 
pathologic process of the vitieous being the piincipal cause for the 
retinal separation This theoi}^ fiist considered by Hanssen as an 
“attraction theor}’’,” is pi obably most intimately connected with the entire 
question of retinal tears, though the theory of distention has this same 
important relationship The theory of distention undoubtedly explains 
retinal separation in myopic eyes and m those affected by trauma, with 
their frequent retinal tears, but it cannot explain the same condition in 
nonmyopic eyes and in eyes not affected by tiauma Muller,^® Leber,^" 
Lauber,^® Gonin,^® de Wecker,®® Nordenson,®® Heine,®^ Pillat,®® Iwanoff,®® 
and Lindner are among the men who have felt that strands of vitreous, 
epithelial cell proliferation, the preretinitis of Leber, equatorial choroid- 
itis, fibrillaiy degeneration, detachment of the vitreous, contraction of 
the vitreous and retinitis prohfeians are likely causes 

The theory of exudation existed long before the present era of 
suigical coirection for retinal separation Leber stated that in the days 
before the invention of the ophthalmoscope “detachment” of the retina 
was recognized only after enucleation and was known as subchoroidal 

45 Hanssen, R Klin Monatsbl f Augenh 63 295, 1919 

46 Muller, H Anat Beitr z Ophth 41 363, 1858 

47 Leber, T Tr Internat M Cong 3 15, 1881 

48 Lauber, H Klin Monatsbl f Augenh 72 547, 1924 

49 Gonin, J Klin Monatsbl f Augenh 71 232, 1923 , 83 667, 1929 

50 Nordenson, E Die Netzhautablosung, Wiesbaden, J F Bergmann, 1887, 

P 4 

51 Heme, L Klin Monatsbl f Augenh 72 305, 1924 

52 Pillat, A Khn Monatsbl f Augenh 69 429, 1922, Ztschr f Augenh 
57 347, 1925 

53 Iwanoff, A Arch f Ophth 15 1, 1869 

54 Lindner Personal communication to the author, 1934 

55 Leber, m von Graefe, A , and Saemisch, E T Handbuch der gesamten 
Augenheilkunde, ed 2, Leipzig, Wilhelm Engelmann, 1901-1911, vol 7, pt 2, 
chap 10 
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hydrops The theoiy of exudation was oiiginated by von Giaefe,®® 
who felt that serous choioiditis was the primal y lesion in the majoiity 
of cases of spontaneous letinal separation Detachment associated with 
intraretinal fluids, especially in those instances in which a fluid vitieous 
IS present, with mtraietiiial hemonhage, with nephiitic choiioietinitis 
and nephritis ; with the toxemia of piegnancy, and with inflammatory 
processes, such as iiidocychtis, tenonitis, tubeiculous chorioi etimtis and 
sympathetic ophthalmia, and the detachment which follows actinic i etinitis 
aie types which can be fitted within this classification Expeiimental 
retinal separation is developed wholly on this basis It is likely that the 
primal y pathologic process in these instances leacts subsequently and 
unfavoiably on the vitieous, causing degeneration of the vitieous and 
subsequently retinal separation through atti action or ti action 

These four possibilities do not include the possibly mechanical sepaia- 
tions due to cysts of the vitieous, choroidal and letinal neoplasms and 
letained intiaocular foreign bodies It is possible that any one, or 
pel haps all four, aie lelevant in these instances 

RETINAL TEARS 

The presence of teai s (holes) in the retina is a finding which is asso- 
ciated with practically all types of retinal sepaiation, even those con- 
nected with inflammatoiy and exudative states They may be subdivided 
into two general groups, dismsertions and all othei teais This subdivi- 
sion IS superficial and not especially satisfactory but is to be consideied 
111 that different types of etiologic factors are likely responsible for these 
two different types of teais 

A disiiisertion is an oval or slit-shaped lent in the letina, occuiimg at 
the ora serirata and probably connected with cystic degeneiation in the 
neighborhood of the oia serrata At this point the letina sepaiates fiom 
Its pigment epithelium, i e, there are no letinal elements, except the 
pigment epithelium lying peripheral to the lent Traumatisms and 
tiaumatic rents in the letina often simulate these dismsertions Disin- 
sertions may be multiple, with the separated lobes lying close to each 
other Two or moie of these may unite as a laiger rent, and in such 
instances a small island or flap of the peiipheral poition of the retina 
can be found intact and still adheient to the ora seriata These findings 
do not deny the statement just made, they simply indicate the piocess 
through which that disinsertion passed in its foimation and in the foima- 
tion of the peripheral flap still present 

Th,s penpheial lent is oiten difficult to find ophthalmoscop.cally 
The folds in the retina prevent a view of the peripheral portion of the 
letina, so that with even extieme dilatation of the pupil it mav be 
impossible t o view the neighborhood of the oia seiiata In eveiy case 

56 ion Gracfe, A Arch f Ophth (pt 2) 2 202, 1855, footnote 17a 
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in which the greatest elevation lies closest to the periphery one must 
suspect this type of tear Furthei, when a most careful search of the 
fundus, frequently repeated, fails to show a hole m the retina at any 
place, then one should also consider the likelihood of a dismsei tion being 
present Changing the position of the patient’s head and his body m 
bed oi in a chan so that the letinal folds can fall away by gravity from 
the penpher}^ will at times permit the opeiator to see these dismsertions 
Preliminary subietinal drainage with a hypodeimic syringe and needle 
IS peimissible in the case of larger bullous detachments and may also 
uncover a probable disinsertion Piessure on the sclera while viewing 
the fundus as far peripherally as is possible has been suggested by 
Airuga as being of great assistance Transillumination along the circle 
of the ora seirata has been definitely valuable in 3 cases which came 
under my observation, for it was the means of locating the disinsertion 
Finding a disinsertion makes possible a much lessened amount of dia- 
theimic coagulation in that the rent can be completely sealed from the 
remaining poition of the retina, making unnecessary extensive treat- 
ment of the entire sclera overlying all of the separated retina, as would 
be almost obligatory in cases in which no disinsertion oi other hole 
could be found 

The consideration of the remaining types of retinal tears is an 
Intel esting subject The percentage of cases in which tears are found 
varies a gieat deal with the individual ophthalmologist Arruga stated 
that in 1925 he found lents m 40 per cent of his cases of retinal 
detachment, in 1928, in from 60 to 65 per cent, and m 1932, in SO per 
cent, at the present time he is finding them m from 85 to 95 pei cent, 
depending on whether they are cases of old or of recent separation Tears 
aie most readily found m cases of recent separation in which the media 
are still transparent, but as the weeks pass after the onset of a retinal 
separation it becomes increasingly difficult to find them Rest in bed, 
dehydration of the patient and subretinal drainage through scleral punc- 
ture are not infrequently necessary before the hole can be found Mul- 
tiple rents appear in from 25 to 30 per cent of cases Because of this, 
the finding of a single hole should not halt further detailed search for 
additional tears In the majority of instances the tears are located 
in the superior half of the retina, the tempoial quadrant fiist in fre- 
quency, and the nasal quadrant second The inferior temporal quadiant 
IS third and the infeiior nasal quadiant last in this order of incidence 
This IS diameti ically different fiom the dismsertions, for the majority 
appear m the inferior periphery of the retina lather than in the supeiior 
peripheiy The order of frequency from the periphery towaid the 
macula is, first, between the ora serrata and the equator, second, in 
the macula itself, and, third, in that portion of the retina which hes 
between the macula and the equator The form or the shape of these 



SPAETH— RETINAL SEPARATION 


1059 


letinal holes is as vaiiable as aie the mmimeiable potential pi obabilities 
They may be many coineied, lonnd or oval and aiianged m groups or 
in lous 01 aftei the manner of peifoiations m coarse lace, they may 
be subdivided by an overlying letinal vessel oi lying between the blanches 
of a letinal vessel, they may be hoiseshoe shaped or ciescent shaped, 
with the calks of the hoiseshoe oi the horns of the ciescent towaid 
the peiipheiy, and with oi without hinged flaps, they may appeal as 
large contment-hke laceiations fioni trauma, involving sometimes an 
entile quadiant of the letina, oi as slitlike holes, naiiow and elongated, 
lesemblmg henioiihages and at times confused with hemoiihages, they 
may also occui as a concentiated gioup of tiny sievehke peifoiations 
The macular holes are most commonly symmetiic, while those at the 
equatoi aie usually of a crescentic oi a horseshoe shape The legion 
between the equator and the peiipheiy piesents the greatest variety of 
holes, while at the extieme peiipheiy holes and disinseitions again 
assume a more legular outline, being laige and spindle shaped, with 
then long axes parallel to the cuive of the oia seriata Tiaumatic 


Table 1 — Incidence of Vaiious Tyfyes of Holes in Relation to Refi active Eiioi 



High Myopes 

Lorv Myopes 

Emmetropes 

Aphahics 

Dismsertion 

3 

C 

27 

1 

Round 

15 

8 

6 

1 

Arrow head and hoise shoe 

12 

7 

4 


Slit 

2 

2 

1 


Irregular 


1 

r> 

O 

1 


lacerations aie of all varieties and shapes and usually are the largest in 
size Not commonly, but still not larely, one may find both disinseitions 
and exti aperipheral teais present in the same case Extramacular and 
maculai teais may also be piesent simultaneously, this is more raie but 
has been obseived 

Shapland’s classification of the holes in 100 cases is quite a satis- 
factoiy one 

(1) Festoon-shaped, situated at the extreme periphery, and corresponding to 
Prof Gonin’s “disinsertion’' at the ora serrata 

(2) Rounded, punched-out holes, suggesting the possibility of a pre-existing 
cystic degeneration of the affected portion of the retina, or an origin in a previous 
focus of choroiditis 

(3) Arrow-head and horse-shoe-shaped rents, m which the point of the arrow 
or the convexity of the horse-shoe aie always on the disc or central side of the 
base of the arrow-head or concavity of the horse-shoe 

(4) Radial slit-hke tears It is worth pointing out that the limbs of a horse- 
shoe rent may be mistaken for two radial tears, the convexity of the horse-shoe 
being hidden behind a secondary fold of detachment 

(5) Irregular rents 

57 Shapland, C Tr Ophth Soc U Kingdom 51 152, 1931 
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In Shapland’s seiies there were 37 cases of the first type, 30 of the 
second type, 23 of the third type and 5 each of the fourth and fifth 
types Table 1 (Shapland’s) shows the incidence of these vaiious holes 
as connected with the refractive error 

Giffoid,®® before Gonin’s death (which occuired June 10, 1935), 
questioned him (Gonm) as to the success he had had m cases m which 
the holes were large Gonin’s picturesque words follow verbatim 

C’est plus facile de tirer sur un elephant que sur un lapin, mais pas si facile 
de le tuer (It is easier to shoot an elephant than a labbit, but not as easy to 
kill him) 

THE MECHANICS OF THE FORMATION OF RETINAL TEARS 

A consideration of the mechanics of the formation of letinal teais 
includes a consideration of two basic factois, the aichitecture of the 
eyeball and the various stiuctuies related to it and the strong proba- 
bility of diffeient development of macular and extramaculai tears The 
explanation of the influence of the first of these factors is based on 
the relationship which exists between the rigid sclera, the inelasticity of 
the choroid and Salzinann’s observation that spontaneous tears occui 
in the lamina vitrea, not involving the choriocapillaris Anderson stated 
that Parsons concuis in this The pressure of the various rectus and 
oblique muscles on the e} eballs may be a factor in changing mtraoculai 
pressure because of occlusion of the vortex veins This would be an 
example of an increase of mtraoculai pressuie due to physiologic 
pressure as outlined by Edridge-Green and again referred to by Ander- 
son Next IS the consideration of the vitreous itself so far as retinal 
separation is concerned, the vitieous must be classed as a tissue subject 
to the changes that all tissues are subject to, and by its mtiinsic attach- 
ments to the retina itself it will affect the retina secondarily when under- 
going edema, shrinkage and inflammation oi when lost, though only 
in part, through operation or by trauma The last two factors are also 
considered by Comberg and by Levinsohn Combeig has shown that 
there is a vibration of the posterior portion of the eye when one is 
reading and that the eyeballs are pushed backwaid when the lids aie 
closed for an amount equal to from 15 to 20 Gm in weight Levinsohn 
consideied that the position of the head and the effect of gravity are 
most impoitant He developed myopia expenmentally m monkey s eyes 
by keeping their heads downward and concluded thereby that the abuse 
of the eyes in ordinary life is a mam factor m the development of this, 
rather than heredity, this being only one of several other determining 
factors 

58 Gifford, S R Surgical Treatment of Retinal Detachment, Arch Ophth 

16 405 (Sept) 1936 , ^ „ i, 

59 Comberg, W Ber u d Versamml d deutsch ophth Gesellsch 1 

47 126, 1929 

60 Levinsohn, G Arch f Augenh 102 308, 1929 
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In addition to these factors, fuither conditions may be relevant, 
so far as macular holes are concerned The effects of direct trauma, 
especially when applied to the anterior segment of the eye, is significant 
Teais produced m this manner are almost always round or oval, while 
the more frequent peripheral tears aie angular, crescent shaped and 
shtlike, being ragged and usually large It seems as if the macular 
holes due to trauma suggest an explosive effect, as if increased pres- 
sure in the fluids within the retina was released foiward, toward and 
at the macula Also, a more intimate anatomic lelationship which exists 
at the macula between the retina and the choroid is undoubtedly a f Hi- 
ther factor 

There is no doubt that a definite relationship exists betw'een letinal 
holes and letmal sepaiation The latter is dependent wdiolly on the 
first, and without the development of the first, forces which would 
otherwise cause retinal separation will be expended and their effects 
come to naught , i e , wdiile a potential separation is in process, spon- 
taneous recovery occurs from these potentialities because a tear does 
not develop In supporting Leber’s statement that sudden retinal 
detachment could not occur without a hole, Lister stated 

With an intact eyeball and an intact retina, no detachment can take place unless 
there is a simultaneous and practically corresponding outpouring of fluid into the 
inter-retinal space on the one hand and contraction of the vitreous on the other 
Such pouring out of intcr-rctinal fluid and absorption of the vitreous cannot, of 
course, take place suddenly The onset of any separation of the retina without 
a hole must, therefore, of necessity be gradual It would, therefore, appear that 
if it can be substantiated, m any given case, that the loss of sight from separation 
was not merely suddenly detected but actually occurred suddenly, we can definitely 
predict the presence of a hole, whether or not it can be seen by the ophthalmoscope 

According to Anderson, one can conclude that the majority of 
detachments wdiich arise suddenly are associated with the formation 
of a hole but not that the relationship is essential and absolute In the 
light of more recent surgical methods and the more recent statistics, 
I believe that this relationship is “essential and absolute ” 

A retinal tear from an adherent contracting vitreous, with the tear 
and separation starting above, will permit subretinal fluid to infiltrate 
from above with but a minimal separation there (abo%e) , however, 
there will be a maximum of separation below This is a finding seen 
not uncommonly In these instances infiltration of vitreous through the 
tear is not as important as is that of the subretinal fluid An area of 
pieretmitis will cause adherent bands m the vitreous to the vitreous 
surface of the retina, resulting in a hole wnth an initial minimal sepa- 
ration The separation then will continue and will grow owing to the 
passage of vitreous through this hole as a result of constant ocular 

61 Lister, W Bnt J Ophth 8 1 and 30S, 1924 
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lotations and unceasing lotary shocks to the vitreous body, on account 
of its inertia, as fiist outlined by Lindnei, and not because of any con- 
tinued traction on the letina This force was expended when the 
letinal teai occuiied, and the damage is continued by subietinal pro- 
lapse of the vitreous In the formation of the common ci escent-shaped 
and hoi seshoe-shaped holes, the hole always lies on the distal side of 
a fold with the aims of the tear toward the ora serrata because the 
pedicle of the fold or flap lemains attached to the letina near to the 
ora seriata 

The accompanying illustration is a composite drawing of an actual 
instance of retinal separation with a small single hole at the macula 
There were no other teais, rents or disinsertions present The other 
holes illustiated have been sketched in at the approximate positions 
where they have actually appealed m other patients, as closely as this 
sketch Avould permit The drawing thus shows some of the various 
common rents found 

A and K are the oidinary horseshoe-shaped tears mentioned previ- 
ousl) 5 is a small peiipheral traumatic (direct blow to the eyeball) 
rent £> is a peculiar shaped peiipheral tear with two flaps, the larger 
of the two flaps being folded in part on itself and the smaller lying 
free, a bridge passed over this tear continuing along a large retinal vein 
E and Jf aie two linear tears which appeared on the dome of bullous 
separations H was undoubtedly a rent at an area of choroiditis E, 
following operation and the reduction of the separation, turned out to 
be a considerably larger tear, bilobed with the larger lobe hidden under- 
neath the told I and L weie the two extremes of a tear which lay at 
the extreme ora serrata, which certainly resulted from peiipheral 
cystic degeneiation of the retina / is a tear with a wrinkled flap, 
similar to one which Arruga demonstrated m his case M and N show 
the appearance of the usual letinal dismsertion 

When one considers, theiefore, the scleral elongation produced by 
myopia and the pathologic changes in the vitieous in myopic eyes, the 
many possible stiuctural changes due to chorioretinitis, Ai ruga’s per- 
tinent obserA^ation that the retina does not detach, when it is adherent 
to both the vitreous and the choroid, as in dissemiated choroiditis, while 
equatorial and peripheral chorioretinitis frequently accompanies separa- 
tion of the letina, the vaiious atrophic and cystic degenerations which 
occui 111 the retina, the possible stiuctural changes in the retina, which 
aie of a developmental nature (considered highly important by Vogt) , 
adhesions between the vitreous and the retina, the multiple minimal 
traumatisms to which the eyes are constantly subjected, and the elas- 
ticity of a ruptured pathologic retina, then only is one aware of the 
factors concerned in the development of retinal rents When one acl s 
to these certain conditions practicall}'- unknown, such as distuibances 
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of mtiaocular tension, mtravasculai piessuie or fluid equilibrium and 
the effects which the albumins of the vitieous and the watei of semi- 
fluid vitreous may have on the letma and choroid, one should not be 
astonished at the numbei of letinal sepaiations which occui Conversely, 
one must agree to the absolute relationship which the teai plays to letmal 
sepal ation and, even moie, express sinceie astonishment that such 
separations are lelatively infiequeiit 

The lelationship which retinitis plays to letinal separation, either 
from direct damage or because of a response to the toxic effects of 
tissue damage, ^^as shown rather well by Hannan and MacDonald®- 
in their paper on detachment of the retina due to exposui e of light diir- 



Composite drawing of a retinal separation with a small hole at the macula 
(The letters are explained in the text ) 


mg an eclipse The eye showed an extensive separation of the retina 
involving the whole of the upper half of the eye, the sepai ation being 
ballooned downward so as to obscure the macula and the disk The 
sequence of events m their case seemed to be as follows (1) severe 
damage to the macula, consequent to exposure to sunlight, (2) a sue- 
ceeding infiltration of the macular region, (3) extension of the exudate 
in such a quantity as to cause a gross separation of the retina f4') 
absorption of the greater quantity of the fluid during the weeks of 
test (5) exposure (uncot ermg) of the initial area of damage in the 
macula, and (6) onset of scarring in the macular region 

62 Harman, N B , and MacDonald. P Bnt M J 1 637 19’2 
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Knapp®® leviewed Van Manen’s analysis of 124 cases in which 
opeiation was perfoimed during 1935 at the Weve clinic in Utrecht 
There uere 31 failuies in the senes Ten of these must be deducted 
for sufficient reasons 

The author ai ranged the cases into groups for a survey of the 
lesLilts Group 1 consisted of cases of retinal separation m aphakic 
eyes This group was further subdivided into two groups cases in 
which detachment occurred in an aphakic eye and those in Avhich the 
detachment preceded the extraction, requiring that the cataract fiist 
be extracted In the first group 6 operations were pei formed with 
success m 4, m the second, 7 operations with success in 1 Group 2 
was composed of 4 cases of retinal detachment which followed a per- 
foiating trauma, cure was effected in 2 Group 3 consisted of 3 cases 
of detachment with a tear in the fovea, cure was obtained in all 
(Though improvement in vision occurs, coagulation in the maculai 
region prevents the return of good vision, and a central scotoma is 
always present ) Gioup 4 consisted of cases of retinal detachment 
m myopic e3'’es with giant tears, 4 operations were performed, 3 of 
which were successful Group 5 was composed of 20 cases of retinal 
detachment with a tear at the ora serrata, lecovery occuried in all 
Gioup 6 consisted of 32 cases of detachment with the largei part of 
the separation situated above the horizontal meridian, successful lesults 
were obtained in 26 (The treatment in these cases was the same as 
that usuall)'' given, except that the degeneiative areas surrounding the 
tears or suspicious aieas in any other meridian were, m addition, 
treated by surface coagulation ) In group 7 , cases of retinal detachment 
in which the larger part of the detachment was situated below the 
horizontal meiidian, 25 operations were performed with success in 20 
Group 8 consisted of cases of detachment with centrally situated folds 
m the retina, 8 operations weie performed with success in 2 In gioup 
9, cases of nonidiopathic separation and retinitis prohferans, 4 opera- 
tions weie perfoimed with failure in 3 

The summai ization of two series of cases, that of Baer and Ship- 
man,®'* and that of Dunnmgton and Macnie,®® is presented in table 2 
This table illustrates certain salient and interesting relationships (It 
IS remarkable to note the close similarity m peicentages in many of 
the comparisons ) These data are presented not from a therapeutic 
standpoint but to show and emphasize common etiologic factois and 
the factual relationships such as sex, age, retinal tears and myopia 

63 Knapp, A Die diathermische Behandlung der Netzhautablosung m der 
IJmversitatsaugenklimk Utrecht und ihre Ergebnisse im Jahre 1935, by J G Van 
Manen, Book Reviews, Arch Ophth 17 387 (Feb ) 1937 

64 Baer, B F, Jr, and Shipman, J S J M Soc New Jersey 34 494, 19 

65 Dunnmgton, J H , and Macnie, J P Detachment of the Retina Operatne 

Results in One Hundred Fiftv Cases, Arch Ophth 13 191 (Feb ) 1935 
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KETINAL SEPARATIONS FROM DIRECT TRAUMATISM 

The force of a tiaumatism need not be one, necessarily, of great 
degree, in fact, injitnes from objects such as soft balls, from a bump 
on the back of the head oi from a sudden jar m missing a step aie as 
frequent an etiologic factoi as aie injuries fioni a blow with a fist, 
fiom sticks, elbows or stones, from a sharp edge of a door or fiom 
the back of a chan These aie actual injuries which occuiied in 
various cases Peifoiating injuiies aie somewhat diffeient in effect 
In such cases the choioid is also ruptured, perhaps even more exten- 
sively, so that the hole develops suddenly and abiuptly Sub- 
choioidal and subietinal hemoirhages appear as piecipitously and the 


Table 2—Smnmaiy of the Data on Two Soies of Cases of Retinal Sepaiatwn 



Baer and 

Dunnington 


Shipman 

and Jlaenie 

Total number of case's reported 

ii 

130 (155 ej es) 

Females 

31 S% 

36 0% 

Males 

Cases m whieh in5 opia of %ar>ine: degree A\as the Tciractivo 

6S2% 

64 0% 

error 

50 0% 

G10% 

Cases m which 2 operations were necessary and done 

27 2% 

10 4% 

Gases in which 2 operations were necessary and done 

4 5% 

4 5% 

Oases m which retinal tears were seen 

40 9% 

50 0% 

Successful results m cases in which tears were seen 

35 5% 

41 8% 

Successful results in cases in which tears nero not seen 

38 4% 

34 7% 

Cases with history of injury 

29 6%* 

413% 

Successful results m eases following injury 

Total cases with no impro\ement m the held of vision and con 

4C l%f 

8Ge%J 

tmued detachment of the retina 

Total cases with shght improvement (partial detachment of 

3SC% 

517% 

retina, shght improvement in visual Held and central vision) 
Total of successful results (retina in place full field, improve 

15 9% 

13 7% 

ment in central vision) 

45 5% 

S4 3% 

Age of youngest patient operated on 

10 yr 

5 vr 

Age of oldest patient operated on 

79 yr 

75 yr 

Average age 

45 5 vr 

39 Syr 


* This group included 5 cases of aphakia 

f ^is group included 5 cases of aphakia, in only l of irhich operation was performed 
t This group included 12 cases of aphakia, uitb cure in S, il c per cent of the patients had 
hyperopia and 27 4 per cent mjopia nawtiua uao 


Vitreous is injured simultaneously Because of these three factors the 
separations may occur immediately, or seveial da>s or weeks later 
01 even after a delay of several months Furthei, in all traumatic 
sepal ations one must not forget that while the trauma may be the 
leal cause of the separation, some of these eyes may have been affected 
pi 101 to the injury by undiagnosed forms of choi loretmitis or irido- 
cyclitis One such instance is especially outstanding A young man 
had complained of impaned vision several weeks befoie a fist fight 
H,s attending pliys.cm„, not an ophthalmologist, had examined the 
fundus himself and had informed the boy that the lower half of his 
letina was studded with signet-shaped rings of pigment Twenty-four 
hours after a Sight m which he was shuck- ,n the ej-e the entire mfa.or 
poition of the retina separated, with a massive lent lunnmg fio'To 
o clock around to 4, gapmg so widely the mfe.ior nasal quadranUha! 
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the clioi Old was entirely visible in this region The peripheral lip of this 
lent was invisible because of a dense crescentic-shaped hemorrhage which 
extended from the hp of the rent to the ora seirata (Surgical treatment 
was unsuccessful in this case ) 

The mechanism of tiaumatic separations is peihaps the most readily 
understood of all etiologic factors, even though possibilities are based 
wholly on theoi}'^ The eyeball as it rests in the orbit is subject to posterior 
impact from tbe bony walls of the oibit, because of the resistance of the 
orbit to transient flattening of the globe from a blow, because of its 
position, the majority of traumatisms will be applied from tbe front and 
perhaps slightly downward Repeatedly, retinal separation seems to be 
precipitated by minor traumatisms of such inconsequential force and so 
distantly applied that their significance is often lost and not detailed by 
the patient when his histoiy is taken Because of the resistant bony 
orbital wall, retinal and choroidal rupture are not uncommon by contre- 
coup In these instances the tear is usually at the posterior pole about 
the papilla or in the macula, and the choroid alone may be lacerated, the 
overlying retina remaining intact The common findings in the macula in 
cases of contusio bulbi and of commotio retinae seem to indicate the 
delicacy of the retina at this point and the effect of countrecoup The 
temporary deformity or flattening of the eyeball due to a blow probably 
accounts for the large irregular giant ruptures which occur in the region 
of the equator The edges of the laceration are turned inward, i e , away 
from the sclera, and with the ophthalmoscope one can see that the enor- 
mous force, suddenly applied, plus the transient momentary deformity of 
the scleral shell, has resulted in an explosive rupture of the choroid and 
the retina together or singly Giant traumatic retinal lacerations may 
be due not to the abrupt infolding but to a sudden stretching from the 
impact to, and the subsequent deformity of, the scleral shell While dis- 
insertions are probably due to peiipheral cystic degeneration of the 
retina or to peiipheral degenerative chorioretinitis, traumatic tears which 
appear in the preequatorial zone may simulate disinsertions They 
probably are not true disinsertions but actual rents through a portion of 
the retina which was already thin and atrophic by reason of this periph- 
eral retinal pathologic process Choroidal and retinal ruptures, which 
occurred so commonly during the World War as a result of bullet 
wounds in the neighborhood of the eyeball (without actual peif oration 
of the eyeball), were undoubtedly of this same explosive nature These 
showed the ruptures of contrecoup, ruptures through the posterior pole 
and irregular and often huge ruptures close to the path of the missile 
through the bony orbit Perforations of the sclera may result in destruc- 
tion of tbe globe, especially if the force of impact has been great or the 
missile large Stab wounds, with the immediate withdrawal of the pene- 
trating weapon, and smaller perforating wounds, with probably retained 
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foreign bodies, cause retinal tears, first, by perforation, second, by the 
loss of some vitreous, third, by the retraction of the lips of the wounds 
by contraction , fourth, hy the continued gaping of these wounds by the 
deposition of scar tissue in the vitreous and in the path of the missile, 
with consequent drag on the retina, and, fifth, because of the hemorrhage 
connected with the original wound and the slow absorption so common of 
hemorrhages into the vitreous The frequency of retinal separation fol- 
lowing extraction of magnetic foreign bodies by the posterior route is 
significant 

It has been a frequent observation that retinal separation follows 
late after retinitis proliferans The injuries received during the Woild 
War seemed to shov on analysis that choroidal rupture, even though of 
necessity complicated by a lacerated overlying retina, was followed m 
relatively few instances by retinal separation, either immediate or late 
This observation is not consistent with that just mentioned relative to 
the choroidal and retinal damage connected with extraction of a foreign 
body by the posterior route Massive retinal, subretinal and preretinal 
hemorrhages alone, as seen in pregnancy, Hodgkin’s disease and diabetes, 
do not of themselves cause retinal separation A tear from a contusion, 
hovever, plus a lesser degree of hemorrhage, vill do this, and more 
frequently than when the choroid has also been ruptured by the con- 
cussion of the contusion It seems as if the accompanying choroidal 
damage protects that patient from a later retinal separation 

MYOPIA 

In from 50 to 75 per cent of* cases of retinal separation myopia seems 
to be a major predisposing factor Racial factors peculiar to an environ- 
ment may change this, but the probable average is m the neighborhood 
of 60 per cent of all cases The mechanism of the retinal separation in 
cases of myopia, according to Majewski m a consideration of von 
Graefe’s original opinion, demands that the myopia itself be due to 
posterioi sclerochoroiditis and that the subsequent retinal separation (as 
described by Arlt, by Leber and by Nordenson) presupposes the develop- 
ment of an inflammatory process in the choroid consequent to the sclero- 
choroiditis, with a resulting serous exudation This pathologic subretinal 
condition, added to an increase m the size of the globe (which can be 
considered approximately spherical), should be the anatomic basis for 
separation m cases of myopia The sequence, however, which exists 
between the tear and the separation, or inversely, between the separa- 
tion and the tear, is still unsolved Certainly separation and choroiditis 
IS an established entit\ , m fact, Elschnig m 1931 presented a 

66 Alajewski, K W Arch d’opht 47 273, 1930 

67 Elschnig, H H Khn Alonatsbl f Augenh 86 595, 1931 
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case of piimaiy choroidal detachment of unknown etiology in which 
there was a humplike, iigid and sharply demaicated mass of the usual 
fundus color of choroidal detachment and in conjunction with this, a 
retinal separation which included moie than the lower half of the retina 
Recover}^ was uneventful, with vision of 6/8 following subietinal drain- 
age thiough a scleial window Anderson stated 

as the sclera and the choroid stretch, the normal fine relations between 
the retinal pigment epithelium and rods and cones are broken down The vitreous 
becomes degenerated and the retina atrophic This eye is now susceptible to toxic 
influences or circulatory disturbances make for effusion hemorrhage, and to trauma 
or exertion which can easily cause rents or apertures m the degenerate retina 

Both de Long and Samuels (as expressed at vaiious times m their 
work on peripheral cystic degeneiation of the retina) expressed the 
belief that while this peripheral cystic degeneiation may be peculiar to 
myopia, it is not the cause, but the result, of the myopia , further, retinal 
separation is due to this cystic degeneiation and not to the elongated 
scleral shell of myopia or even to the stretching of the retina (if this 
occurs) — a fine distinction but a necessary one 

INFLAMMATORY CAUSES 

Chorioretinitis, cystic and senile degeneration of the retina, edema 
of the retina, as seen in association with nephritis, and pei ipheral chorio- 
retinitis, uveitis and scleritis are all conditions characterized by two types 
of pathologic change, degeneiation and atrophy It is probable in these 
instances that the mechanism of retinal separation is similar to that of 
the separation associated with myopia Certainly a teai must initiate the 
condition, and histologic sections have been described wherein patches of 
choiioretinitis were the exact site of a retinal rent The cential hole in 
the macula following contusio bulbi and the similar holes which follow 
actinic retinitis seem to prove this sequence of events conclusively It is 
not certain whether tuberculous chorioretinitis and syphilitic retinitis are 
the cause of retinal separation Conjectures may be made, but as yet no 
definite proof is present Diabetic retinitis, excluding subietinal hemor- 
rhages, if not nephritic m nature does seem to be a cause, but here also 
in individual cases other nondiabetic factors could be the true undertying 
reason foi the separation 

SYMPTOMATIC SEPARATION 

Retinal separation which occurs with saicoma of the retina and of 
the choroid and with ( ysticercosis and hydatid cj-sts is purely symptomatic 
and IS of interest only in reaching a correct differential diagnosis 


68 See “Myopia ” 
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APHAKIA AKD RETINAL SEPARATION 


The retinal separation following early after operation for cataract is 
almost a distinct and definite type Certainly preexisting retinal condi- 
tions play a part, for it has been known for years that the myopic eye 
IS prone to retinal separation following the extraction of cataract 
Cases of this type are to be considered probably and essentially as 
instances of separation due to myopia, and operative treatment should be 
employed the same as for any other detachment not basically traumatic 
The elongated scleral shell, the preexisting myopic pathologic process, 
the probable development of a larger optically empty space behind the 
contracted vitreous, anterior to the retina (because of the trauma and the 
structural changes following extraction of cataract), the probability of a 
fluid vitreous and the possibility of the loss of some of this are the 
physiologic and structural factors responsible for this form of detach- 
ment Of all factors, these are least commonly associated with a demon- 
strable retinal tear For this reason it is likely, though not proved, that 
many of these tears are the result of uncovered retinal disinsertions 
Further, they occur shortly after the extraction of cataract and seldom 
if ever late, in fact, a late development would place them in the second 
class of postoperative (cataract) separations 

This second group of postoperative separations include those instances 
which follow late after the extraction of cataract and after discissions, 
sometimes single but more often multiple, they are occasionally seen after 
linear extractions for traumatic cataracts and no doubt play a part in 
those cases in which the patient has a stormy postoperative convalescence 
with a more or less long drawn out iridocyclitis 

The etiologic factors in the first group of postoperative separations 


are probably connected ivith Anderson’s theories of distention and per- 
haps also of depression This second group, however, is probably, with 
the separations due to trauma, the best example for demonstrating the 
theory of attraction The operation which antedated this second group 
has resulted in a demonstrable contraction of the vitreous, with cicatrices 


within the vitreous body and chamber In 3 instances a postoperatn e 
separation has been correctly prophesied following earlier operation of 
this type simply because one could see with the slit lamp a contracting 
vitreous with tension lines These arose in the neighborhood of the 
temporal portion of the ora serrata above and diverged downward and 
backward like the reins of a paimleaf fan In 2 instances rents were 
found m the retina, but onl)' after the separation had been found In 1 
instance the separation occurred during an interval of five days and in 
the second, withm a period of thirty-six days In neither of these was 
operation successful The third instance w^as discovered suddenly by the 
patient, though it probably was present for from a week to ten days 
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The patient had had a linear extraction for traumatic cataract, a disin- 
sertion was found, and operation was successful in completely leattach- 
ing the retina 

These separations are considered hopeless by many operators This 
IS an unduly pessimistic attitude Etiologically, they differ so little from 
any of the other t 3 ^pes of sepaiation that all similar rules foi surgical 
tieatment apply 

CONCLUSIONS 

1 The piesence of a retinal tear oi of a disinsertion is necessary to 
the development of letinal separation 

2 Histologically, the theoiies of distention, of depiession, of attrac- 
tion and of exudation, play equally important roles in the causation of 
retinal separation, though under varying circumstances and peculiar to 
individual cases 

3 Myopia itself may not be the etiologic cause but the retinal 
changes (letinosis), degeneiative and trophic, which result from myopia 

4 The retinal separation in aphakic eyes is caused by the same 
factors which are responsible for retinal separation in nonaphakic eyes 

5 The letinal separation of directly applied traumatisms is probably 
to be explained by the theory of distention plus the damage to the oculai 
tissues from the impact, the defoimity-producing blow (affecting the 
shape of the eyeball) to be considered as distinct fiom the damage to the 
tissues themselves from the impact The laws governing the trans- 
mission of energy through a complex fluid body, as is the eyeball and its 
contents, apply as rigidly here as with any less complex mass of fluid oi 
semifluid 


1930 Chestnut Street 



News and Notes 


SOCIETY NEWS 

New York Academy of Medicine —At the November meeting of 
the Section of Ophthalmology of the New York Academy of Medicine 
held Novembei 21, an instiuctional houi on peiimetry of chiasmal 
lesions was conducted by Dr Ralph I Lloyd Slit lamp demonstra- 
tions were made by Drs Milton Berliner, AVendell L Hughes, Giralamo 
Bonaccolto and Gordon M Bruce 

Dr Mark Schoenberg reported a case of lecurience of ocular hyper- 
tension eighteen yeais after an Elliot tiephmmg 

Dr Phillips Thygeson gave a lepoit on the use of sulfanilamide m 
the tieatment of inclusion conjunctivitis 

A paper on the use of the grenz ray m the practice of ophthalmology 
was read by Dr Raymond Pfeiffer and discussed by Di Gustave Bucky 

The paper of the evening was presented by Dr Waltei Ivan Lillie, 
of Philadelphia, on the interpretation of fundal changes associated with 
arterial hypertension 

Dr James W White is chairman of the section and Dr Rudolph 
Aebli, secretary 

Swiss Ophthalmological Society — ^At the annual meeting of the 
Swiss Ophthalmological Society in Zurich, Professor Vogt presented 
the society with 50,000 francs to celebrate the thirtieth anniversary 
of the society and in memory of his son, Alfred Vogt, who died ten 
years ago - The fund is to be known as the Alfred Vogt Foundation, 
and the income is to be used every year in the foim of a piize for the 
best scientific contribution by a member of the society and to facilitate 
scientific publications 


Ophthalmological Society of the United Kingdom — The annual 
congress of the Ophthalmological Society of the United Kingdom will 
be held at the headquarters of the Royal Society of Medicine, Wimpole 
Street, London, W 1, on April 20-22, 1939 The subject for discussion 
will be “The Problems of Refraction " The discussion will be opened 
by Mr Affleck Greeves, Mr Charles Goulden and Mi A Haiold Levy 
The BoNMiian Lectuie aviU be delivered by Professor Weve, his 
subject being “Diatheimy m Ophthalmic Practice ” 

The International Organization Against Trachoma and the Inter- 
national Association foi the Pievention of Blindness will hold then 
amiual mcetmgs on Wednesday, Apnl 19, 1939, at the same yenue as 
that of the Ophthalmological Society of lire United Kingdom These 
meetings will be accessible to membeis of the congress 

The annual d.nnc, of the society will be held on Thmsday, Apnl 20 
1 he pi esidenl of the society is T Hai rison Butler Esti , M A , D M 

National Society for Prevention of Blindness —Tb,- 
of the National Society for the PieveinmnolYilr wal S o? 
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Thursday, December 1, at the Russell Sage Foundation Building in 
New York The following addresses were given “Thirty Years in 
Saving Sight,” by Lewis H Cams, and “Prevention of Blindness iiom 
the Ophthalmologist’s Point of View,” by Dr Ellice M Alger The 
presentation of the Leslie Dana Gold Medal to Dr Ellice M Alger 
was made by Dr John N Evans 

First de Schweinitz Lecture — Dr Edward Jackson, of Denver, 
dehveied the first de Schweinitz lecture of the Section on Ophthal- 
mology of the College of Physicians of Philadelphia on Novembei 17 
on “The Development of Ophthalmology in One Lifetime ” The lectuie 
was established in honor of Dr Geoige E de Schweinitz, who died on 
August 22 

General News 

Archiv fur Augenheilkunde — The Aichvu fui Augenhcilkunde, 
at the conclusion of its one hundred and tenth volume in Novembei 
1937, was combined with the von Grade’s Ai chw fw Ophthalmologie 
The new journal caines on its frontispiece the following title “Albrecht 
von Graefe’s Archiv fur Ophthalmologie, vereinigt mit Aichiv fur 
Augenheilkunde Redigiert von A Wagenmann, Heidelbeig, W 
Lohlein, Berlin, and E Hertel, Leipzig ” 

This means the termination of the Ai chtv fui Augenheilkunde as an 
independent journal This journal was founded in 1869 by Herman 
Knapp (New York) and Moos (Heidelberg) as the Ai chives of 
Ophthalmology and Otology and as the Aichiv fui Augenheilkunde und 
Ohi enheilkunde It appeared in English and German editions up to 
1911 In 1879 the journal was divided into two journals, the Ai chives 
of Ophthalmology and the Ai chives of Otology, and the Aichiv fui 
Augenheilkunde and the Zeitschiift fui Ohi enheilkunde The oph- 
thalmic journal was edited by Herman Knapp and Hirschberg (Berlin) 
In 1882 Schweigger (Berlin) took Hirschberg’s place as the German 
editor, in 1905 Hess (Munich) became editor, he held this position until 
his death in 1925, when Wessely (Munich) took his place and was 
later joined by Hertel (Leipzig) An important part of the Aichiv 
fur Augenheilkunde was the review of the literature This was 
abandoned in 1925, when the Zentialbalt fui die gesamte Ophthalmologie 
was founded 

The Ai chives of Ophthalmology was continued by Arnold Knapp 
and W A Holden from 1912 until 1928, when the Ai chives was taken 
over by the American Medical Association, with the following editorial 
board Arnold Knapp, chief editor, G S Derby, W Zentmayei , S R 
Gifford , F H Adler and J H Waite 

New Editors for Zeitschnft fur Augenheilkunde — A change 
has taken place in the editorship of the Zeitschnft fur Augenheilkunde, 
which has been conducted, with such ivell known success by G Behr 
(Hamburg) and J Meller (Vienna) The names of A Bruckner 
(Basel) and H Weve (Utrecht) have been added to the list of editors, 
and it IS reported that the latter two will be the chief editors of the 
journal beginning with January 1939, when certain changes in the 
publication are being considered The high standing of the ZeitscJu ift 
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fill Aiiaenheilkimde has been due to the indefatigable work of J Mellei, 
and It is to be hoped that foi the future success of the journal his 
cooperation will not be lost 

New Ophthalmic Journal— Welcome is extended to a new 
bimonthly ophthalmic journal, Aichtvos brastletros de oftalmologm 
The articles will appear m Portuguese, French, Spanish and Italian, with 
a resume in Portuguese The editors are Drs W Bedfoid Mattos, 
S Paula Santos and Duival Prado, and the address of the publication 
office is Caixa Postal 4086, Sao Paulo, Brazil 


Acta Ophthalmologica Oriental— Dr Aryeh Feigenbaum writes 
that he and his whole staff of collaboratoi s have withdrawn fiom the 
editorship of the Folia ophthalmologica ouentalia, founded and edited 
by him for a number of years, and that he has founded a new jouinal, 
the Acta ophthalmologica onentaha, of which the first issue has just 
appeared 

UNIVERSITY NEWS 

Course m Basic Ophthalmology — K new course m basic ophthal- 
mology began November 1 at Wayne University College of Medicine, 
Detroit, to continue each Tuesday and Friday throughout the year 
Designed for residents and those interested in increasing their basic 
knowledge in ophthalmology, the first course is on histology, compaiative 
and human, while the second will be on physiologic optics, physiology 
of the eye, and gross anatomic sections of the head and neck Theie 
IS no fee for the courses Di Parker Heath is professor and head of 
the department of ophthalmology 


Postgraduate Course m Biomicroscopy — A one week course foi 
licensed physicians specializing in diseases of the eye will be given at 
Wayne University College of Medicine, Detroit, December 12 to 17 
inclusive, undei the direction of Dr Parker Heath, professor of 
ophthalmology Gullstrand’s principles and their modifications will be 
discussed Practical training in the use of various instruments for 
slit lamp microscopy will be emphasized The class will be limited to 14 
The legistration fee is $50 For details, write the Dean, Wayne Uni- 
versity College of Medicine, 1512 St Antoine Street, Detroit 


Prize for Ophthalmic Work.— The University of Buffalo awards 
annually a gold medal for a work on an ophthalmologic subject Recent 
awards went to Dr J G Bellows, of Chicago, Dr Joseph Globus, of 
New York, and Di J N Er-ans, of Brooklyn For details, rviite 
Di H W Cowper, 543 Fiankhn Street, Buffalo 
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GEORGE EDMUND de SCHWEINITZ, MD 

1858-1938 

Dr George Edmund de Schweimtz died at his home in Philadelphia 
on Aug 22, 1938, at the age of 79 Dr de Schweimtz held the admira- 
tion and respect of all who knew him He was tall and erect, with kindly 
blue eyes, and he possessed a voice that, while mild, had an agreeable 
and penetrating power that was unusual His charm and powerful per- 
sonality made him conspicuous m any group of men, and he well 
deseived the title so often given him — Dean of American Ophthalmology 

His ancestry goes back to Moravian nobility He was born on Oct 
26, 1858, in Philadelphia, the son of Bishop Edmund de Schweimtz and 
Lydia de Schweimtz He received the degree of Bachelor of Arts in 
1876 and the degree of Master of Arts in 1878 from Moravian College, 
Bethlehem, Pa , and the degree of Doctor of Medicine from the Univer- 
sity of Pennsylvania m 1881 He was first honor man in his class 
After being giaduated, he was resident physician at the Children’s Hos- 
pital in 1881 and at the University Hospital from 1881 to 1883 From 
1882 to 1887 he was quiz master on therapeutics at the Medical Institute, 
and from October 1883 Until June 1888, prosector of anatomy at the 
University of Pennsylvania in the service of the late Professor Leidy 
For a time he devoted himself to general piactice, but soon, undei the 
direction of the late Dr William F Norris, he began the study of 
ophthalmology In 1885 he was elected ophthalmic surgeon to the 
Children’s Hospital and in 1886, ophthalmologist to the Oithopedic 
Hospital and Infirmary for Nervous Diseases, where he was associated 
with the late Dr W eir Mitchell He was appointed ophthalmic surgeon 
to the Philadelphia General Hospital in 1887 and professor of ophthal- 
ology at the Polyclinic and College for Giaduates in 1891 He resigned 
from the latter position in 1892, when he was elected clinical professor 
in ophthalmolog}’’ at the Jefterson Medical College In 1888 he was 
elected one of the editors of the Umveisity Medical Magazine, afterward 
published as the Umveisity of Pennsylvania Medical Bulletin While 
editor of the Umveisity Medical Magazine, he served m this capacity 
first with the late Dr HobaitA Hare and later with the late Dr Edward 
Martin He was appointed professor of ophthalmology at the Jefferson 
Medical College in 1896, which position he held until 1902, when he 
was made professor of ophthalmology at the University of Pennsylvania 
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In this position he served with distinction until 1924, when he resigned 
He later became a member of the board of trustees of the university 
He was a member of the Pathological Society of Philadelphia, the 
Philadelphia County Medical Society, the Philadelphia Neurological 
Society, the College of Physicians, of which institution he was president 
from 1910 to 1913, the American Ophthalmological Society, of which 
he was president in 1916, and the American Medical Association, 
of which he was president in 1922 He was vice president of the Penn- 
sylvania Institute for Instruction of the Blind at Overbrook and a mem- 
ber of the Academy of Natural Science, the American Philosophical 
Society, the Ophthalmological Society of the United Kingdom, the 
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Societe fran^aise d’ophtalmologie and the Societe beige d’ophtal- 
mologie, he was an honoiaiy member of the Royal Society of Medicine 
of London and of the Hungaiian and Egyptian ophthalmologic societies 
As one of the outstanding ophthalmologists in the world, Dr de 
Schwemitz was honored at home and abroad He was the recipient of 
the Ahaienga Pn.e in 1894, awarded by the College of Physicians of 
1 hiladclphia, for his essay on toxic amblyopia He received the bronze 
plaque of the Societe frangaise d’ophtalraologie m 1923, the title of his 
address bang “Ocular Manifestations of Focal Infections ” The Howe 

Cross ,n 1928 He gave the Bowman Lecture before the Ophthal- 
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mological Society of the United Kingdom in 1923, the title of his address 
being “Conceining Ceitain Ocular Aspects of Pituitary Body Disoiders, 
Mainly Exclusive of the Usual Cential and Peripheral Hemianopic 
Field Defects ” He was awarded the Leslie Dana Medal for meritorious 
work among the blind, which was presented at St Louis m 1930, when 
he delivered a notable address on “The Heritage of Sight, Its Con- 
servation ” The medal bore the msciiption of “wise, learned, patriotic, 
teacher and guide” The University of Pennsylvania conferied on Di 
de Schwemitz the honorary degree of Doctor of Laws m 1914, the Uni- 
versity of Michigan conferred the degree of Doctor of Science m 1922, 
and Harvard University conferied a similar degree m 1927 

Dr de Schwemitz belonged to the Philadelphia Club, the University 
Club of Philadelphia and the University of Pennsylvania Club of New 
York 

His contributions to medicine weie varied and epoch making He 
was the authoi of many textbooks, brochures, treatises and scientific 
papers and did extensive lesearch on the eye He was the author of 
“The American Textbook on Diseases of the Eye, Ear, Nose and 
Throat,” m collaboi ation with the late Dr B A Randall, and of a stand- 
aid work on “Toxic Amblyopias” His book entitled “Diseases of the 
Eye” went through ten editions and has been the outstanding American 
textbook for many yeais At one time he was American editor of Haab’s 
“Ophthalmoscopy and External Diseases of the Eye and Operative 
Ophthalmology” He wrote seveial communications m association with 
the late Dr Thomas B Holloway, one of the most important of which 
was on “Pulsating Exophthalmos,” and with Dr Edward Jackson he 
edited the “Ophthalmic Year Book” from 1905 until 1909 

When the United States entered the World War m 1917, Dr de 
Schwemitz was made a member of the Council of National Defense and 
latei entered the medical corps of the army as major and did meritorious 
work both in this countiy and abioad After the war he joined the 
Medical Officers’ Reseive Corps and became a member of the editorial 
board of “The Medical Department of the United States Army m the 
World War ” At the time of his death he held the rank of brigadier 
general m the Medical Officers’ Reserve Corps 

He was president of the International Congiess of Ophthalmology 
held m Washington m 1922, and at that time was designated as one of 
two to represent this country on an international committee, the object 
of which was to reorganize the International Congress of Ophthalmology 
He took a prominent part m the deliberations of this committee and was 
later made a member of the council 

He enjoyed a large and influential private piactice in addition to the 
usual opportunities foi clinical and pathologic lesearch m general and 
special hospitals with which he was connected As a clinician, he was 
painstaking, thoiough and skilful and nevei lost sight of the fact that 
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the e}e and its diseases weie closel}- allied to general diseases and dis- 
eases of the central nervous s3^steni He displayed sound surgical judg- 
ment as an operator and did his work with meticulous care, alwa)'S 
having the best interest of his patients at heart He was an indefatigable 
worker and a diligent student and found little time foi relaxation He 
never married but devoted himself assiduously to his chosen profession 
As a consultant, he held a most enviable reputation His repoits were 
meticulous, and his attitude toward the members of the medical profes- 
sion was ideal He was essentially the doctors’ consultant He was in 
great demand as a public speaker, and his aftei -dinner speeches were 
prepared with the same care that he gave his scientific addresses He 
was fond of walking but never paiticipated m any of the popular sports 
His principal diversion was reading, and he liked a good detective story 
The Spartan type of character that was his was well illustrated in 
the manner m which he met his attack of glaucoma Quite by accident 
he discovered that both his pupils were dilated Investigation revealed 
that he had early simple glaucoma in both eyes In spite of treatment the 
tension remained high, and he decided on an early operation The 
trephine operation was performed on both eyes, and an excellent result 
was obtained His answer to an inquiry concerning the effect of the dis- 
ease on his vision was very descriptive He said “I can best describe my 
seeing ability by stating that where I previously took a glance I now have 
to take a look” His central vision remained neaily normal until the 
time of his death 

All who were privileged to know Dr de Schu einitz had a real affec- 
tion for him His loss will be keenty felt by a large circle of 
acquaintances, ivhile to his many friends his death leaves a void as 
teacher, author, clinician, surgeon, administrator and friend that will be 
impossible to fill Sincere sympathy is extended to the remaining rela- 
tives and friends in their irreparable loss 

Walter R Parker, M D 


For the past fifty years George de Schweinitz was the most widely 
known and the most erudite of American ophthalmologists 

It IS not necessary for me to catalogue his numerous services to his 
country or to list the many honors heaped on him by the societies and 
universities of his countiy’’ and of foreign countries, because some of 
these are to be found in “Who’s Who,” but it may be of interest for 
me to recall an occurrence characteristic of the man, drawn from his and 
my i”^™acy, early established and steadily maintained for half a cen- 
tur>^ \\e had by appointment an annual meeting, either at his home 
presided over by that remarkable uoman his mother or at his ell TvS 
purpose of the colloquy that followed was simply, a la Callimachus “to 
tire the sun v ith talking and send him down the slci' ” ’ 
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To me these informal trysts were inspiriting occasions I feel that I 

owe to them much of whatever use I have been in the world , moreover, 

they permitted me to commune with the real de Schweinitz, who was not 

only a prince charming with a vivid personality but a Gamaliel at whose 

feet I sat in wonder and admiiation My friend that has gone was in 

the best sense of that term a great man whose memories “death, who 

taketh all awa3\ them he cannot take ” ^ _ 

Casey Wood, MD 

Rome, Italy 


A mere catalogue of de Schweinitz’s attainments gives an inadequate 
idea of his personality and of his outstanding position, not only in the 
history of ophthalmology but in the history of medicine in the United 
States He was both a great surgeon and a great physician, and it was 
eminently apt that he should have held the presidency of the Philadelphia 
College of Physicians His life was unremittingly devoted to ophthal- 
mology and to the encouragement of medicine in the famous and old 
established University of Pennsylvania An object which he had much 
at heart was the enrichment of the magnificent medical library in Phila- 
delphia, and much of the time of his annual visits to England was 
devoted to seeking out medical incunabula in London and elsewhere 
De Schweinitz belonged to the type of American one associates with New 
England but who also flourishes in Pennsylvania — that erudite and 
highly cultured type, whose distrust of humbug and anything cheap 
engenders a reserve which can be as impenetiable as armor plate Only 
those who succeeded in overcoming this leserve can appreciate the ster- 
ling woith which it masked To his accepted friends, de Schweinitz was 
a delightful companion and a staunch comrade 

As an Englishman who was proud of his friendship for many years, 
it IS fitting that I should express the profound admiration all ophthal- 
mologists on this side of the Atlantic — British and Continental — ^had for 
de Schweinitz At the meetings of the Ophthalmological Society of the 
United Kingdom he was an honored guest, until in due time he became 
Bowman Lecturer and one of the few honorary members of the society 
By his death the world has lost a great ophthalmologist and a great 


gentleman 


J Herbert Parsons 


London, England 


As a student, de Schweinitz had been well prepared by heredity and 
teaching His father, the Moravian bishop, had been able to give him a 
most excellent intellectual start, but he was unable to contribute largely 
to the financial side of his medical education There was a legacy of 



1079 


GEORGE EDMUND de SCHWEINITZ 


$500 left bv his grandmothei , but this was not sufficient, so to add to 
it he taught school for two years at Nazaieth Hall, thus largely or pei- 
haps altogether paying his own way This, too, was good mental 
exercise, preparing him for his success as a teachei in latei years 

While teaching school he became associated with a physician in 
Nazaieth and got a good start m practical medicine. His popularity in 
his class at the univei sity is shown by his election as class president He 
made fi lends easily He had no fads In those days poker was a 
favorite indooi pastime He was not at all fond of the game and was 
but an indiffeient playei He was a good speaker and conversationalist, 
not given to florid oratoiy but employing careful, well chosen, con- 
vincing words His writing was of the same nature, carefully thought 
out befoiehand He rarely had to alter a manuscript 

On his graduation his was the second class of the three yeai teim 
He was appointed intein at the Children’s Hospital, largely through the 
friendship of Dr John Ashhurst Jr This internship ran for a year, but 
It was the usual custom to divide it into two terms At the end of six 
months I followed him theie, and he me to the University Hospital, this 
appointment being obtained as the result of a competitive examination 
Aftei his year there he had a loom with me in the house where I had 
started piactice He had not settled definitely what line to puisue, proba- 
bly geneial practice, when an offei for an assistantship came from Dr 
Non is After studying over this offer for some time, he finally accepted 
It as a piactical way of starting Dr Norris had watched him as intern 
and had recognized his capabilities 


De Schweinitz had no predilection towaid ophthalmology, it was 
this oftei that influenced him Without it he would probably have 
diifted into surgery, for his preceptor. Dr Wharton, was a surgeon, and 
he afterwaid held the position of suigical legistiai at the University 
Hospital and was prosector of anatomy under Dr Leidy I think that 
his gieatest objection to geneial practice was that he would have to do 
obstetiic woik His fiist office was at 1330 Spruce Street, and here his 
luck held good in that among his fellow boaiders were several men, 
slightly oldei than he, who had most excellent social contacts, and they 
aftei lecogmzing his woith, intioduced him to their friends, thus helping 
to stait his social caieer which was such a success At fiist he slept on 
the couch m his office, using the sitting room of the house as his waiting 
room 111 the beginning he looked after all the general practice he could 
get in addition to his ophthalmic work His income from practice was at 
fust small He added to it by sitting up at night with patients of older 
piactitioneis This was before the days of trained nurses He also 
established a successful quiz class on therapeutics among the students 

h:uscd"Jtdr' " - - =4 
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He was walking home, since he did not wish to pay streetcar fare, 
when he met Dr Agnew, who asked him to come to the hospital and 
administer ethei to a patient He received $10 foi this and so was able 
to pay his office rent, about which he had been in some doubt He had 
been in practice about six years before he could afford a secietaiy He 
then employed one, at first part time and afterward constantly She 
remained with him until his death and became quite a factor in the 
smooth running of his practice All of his colleagues know her as Miss 
Mar}'- He changed his office from 1330 Spruce Street to 1401 Locust 
Street to establish a home for his stepmother and stepsister, his father 
having died 

Looking back over his life, one can see that his success was due to his 
native ability plus his unswerving devotion to his profession 

W E Hughes, M D 



LADISLAS DE BLASKOVICS 
1869-1938 

After leceiving liis medical degree m 1893 m Budapest, Hungary, 
Blaskovics began his ophthalmic training as assistant to de Grosz m 
the First University Eye Clinic, where he remained for ten yeais He 
then acted as director of the Hungarian State Eye Hospital for twenty 
years In 1928, on the death of von Hoor, he was appointed professoi 
of ophthalmology and director of the Second University Eye Clinic m 
Budapest In 1936, on the retirement of de Grosz, the two university 
clinics were combined, and Blaskovics acted as director, though his health 
was far from good He died on Oct 17, 1938, of pneumonia 

His talents lay m the surgical field It is stated that even in his 
student days his dexterity in operations on animals was remarkable 
The wealth of material in the University Hospital in Budapest gave him 
the opportunity of developing many new operative procedures and 
established his reputation as one of the great ophthalmic operatois in 
the world He was particularly interested m plastic surgery, in which 
field he was a pioneer and devised many new operative procedures He 
IS perhaps best known for his operation for ptosis Although he was 
first opposed to the mtracapsular operation for cataract, he later became 
an enthusiastic convert and suggested a special capsule forceps for this 
procedure It was a revelation and a pleasure to watch him at work 
in the operating room Always quiet and cool, working with practically 
no assistance and without fuss and helping himself to the instruments 
which were spread out on a side table, he conducted his operations on 
the soundest surgical principles and without trauma He also made 
contributions to other fields of ophthalmology and devised a new unit 
for measuring vision, oxyoptry, in which a 1 degree angle replaced that 
of 1 minute He wrote a text on operations on the eyes in Hungarian, 
which appeared m several editions An enlarged edition of this book m 
German, written in conjunction with A Kreiker, appeared only a few 
months ago 

Arnold Knapp 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Biochemistry 

Chemical and Histochemical Investigation of Urea in the 
Lens and Ocular Membranes I Borsotti, Ann di ottal e 
elm ocul 66: 32 (Jan) 1938 

The xanthydrol test of Fosse as modified by Vercellana was employed, 
crystals of xanthic urea being formed m the section of the tissue undei 
investigation When the whole eye of the rabbit was fixed with 
xanthydrol, crystals were found m the vitreous, cornea, sclera and 
retina, especially m the internal layers When the cornea alone was 
removed before the death of the animal, however, and fixed m the same 
way, no urea crystals were found This indicated that the crystals 
found m the cornea of eyes fixed after death are due to rapid post- 
mortem diffusion from the aqueous, which does not take place during 
life while the coinea is exercising its function of selective permeability 
The same is apparently true of crystals found in the sclera and retina, 
since when the aqueous and vitreous were rapidly removed before death, 
or when the fixative was injected into the globe during life few crystals 
weie found m the sclera or letina 

These observations suggested that the findings of Schmorl on the 
urea content of the crystalline lens might be in part explained by post- 
mortem diffusion To control this factor, the author estimated urea 
quantitatively in the lenses of cattle, sheep and rabbits extracted imme- 
diately after enucleation of the eye and twelve hours after enucleation 
The lenses exti acted immediately showed a urea content of 161, 181 
and 13 9 mg per hundred cubic centimeters for beef, sheep and rabbit 
lenses, respectively When left m the eye twelve hours before extrac- 
tion of the lens, the figures were 22 9, 20 4 and 21 8 mg per hundred 
cubic centimeters The definite increase m urea m the lens must be 
attributed to increased permeability of the lens capsule occurring after 
death The author believes that his work offers additional proof of the 
selective permeability of certain living tissues, such as the cornea and 
lens capsule S R Gifford 

Congenital Anomalies 

Congenital Anophthalmos Veiling an Ophthalmoteratoid 
Report of a Case E Schreck, Klin Monatsbl f Augenh 
100*74 (Jan) 1938 

Schreck reports m detail the clinical, operative and histologic data 
with reference to a girl aged 17 who was examined at the ophthalmic 
clinic of Heidelberg University for absence of her left eye at the age 
of 10 days At that time congenital anophthalmos with a vicarious orbital 
tumor was found A plastic operation, performed when the girl was 
17 years old, revealed a tumor, the size of a walnut, which was con- 
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nected with a coloboma of the lower hd The tumor presented the 
pathologic picture of an early malformation of the ocular anlage and 

a teratoid formation. . 

The relation between congenital anophthalmos and teratoma is dis- 
cussed and evaluated , the result of this evaluation was a separation of 
congenital anophthalmos into genuine and apparent The diagnosis of 
the genuine type should be made only after exact microscopic examina- 
tion of the orbital contents reveals the total absence of ocular rudiments 
All other cases should be recorded under the group of apparent anoph- 
tlmlmos, which type forms a transition to microphthalmos, m which 
remnants of the globe may be recognized microscopically 

In Schreck’s case there was complete absence of ocular rudiments, 
but pathologicoanatomic proof was furnished of the presence of an 
undeveloped and malformed anlage of the sclera, choroid and retina 
Glia cells were found in abundance, and their provenience was doubt- 
lessly traced to retrograding retinal tissue In addition, a teratoid tumor 
was found in the orbit which consisted of underdeveloped derivates of 
two embryonic layers This tumor did not belong to the fourth group 
of teratomas of Mizno, as it did not contain any tissues which might 
not occur in a malformed ocular anlage Other considerations, too, 
pointed to a tumor derived from an ocular malformation Schreck 
thinks that in his case an early disturbance of the ocular anlage produced 
a severe ocular malformation, associated with a teratoid tumor in the 
orbit, which belongs to the group of the apparent anophthalmos 

K L Stoll 


Cornea and Sclera 

The Treatment or Infected Abrasions or the Cornea C F 
Kutscher, Pennsylvania M J 41 : 979 (Aug ) 1938 

Kutscher calls attention to the value of sodium hypochlorite m the 
management of infected abrasions of the cornea The chemical is 
employed in a strength of 1 5,000 and is instilled every second hour 
day and night for twenty-four hours After twenty-four doses, the 
instillations are made every fourth or sixth hour If the infection is 
not checked, delimiting keratotomy is done Zentmayer 

Krukenberg's Pigmented Spindle and the Pigment Ring in the 
Cornea Report or Cases Sommer, Kim Monatsbl f Aus’enh 
99:468 (Oct) 1937 ^ 

Sommer reports 3 cases of disseminated pigmentation on the 
endothelium of the cornea associated with other symptoms The first 
patient, a voman aged 31, presented bilateral ICrukenberg spindles in 
the presence of an otherw ise perfectly normal cornea and normal vision 
i he second patient, a woman aged 61, had similar bilateral spindles 
which, hov.exer were less distinct than those of the first patient No 
changes were obsened after the extraction of cataracts from the eyes 
winch were m>opic The patient did not ha%e diabetes In the third 
case the <=pindlcs were associated with chronic glaucoma Thev became 
Ic s conspicuous alter bilateral trephining after the manner of Elhot 
The atropine retina in these slightly heperopic e\es m 

scattered cells Tc„s,o,^ .is 
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the cupping of the disks persisted The cause of the spindles is dis- 
cussed by the author, who ai rives at no definite conclusions 


K L Stoll 

Experimental Pathology 

An Experimental Study of Choked Disc in the Rat W A 
Jeffers, J Q Griffith Jr , W E Fry and A G Fewell, Am 
J Ophth 20: 881 (Sept) 1937 

On the basis of experiments on rats, the authors give the following 
summary 

“1 Rats developing increased inti acranial pressuie and A’^asculai 
hypertension following the intracisternal injection of kaolin weie found 
to develop no oculai changes upon ophthalmoscopic oi histologic 
examination 

“2 Ten rats developed a condition simulating papilledema upon 
the implantation of cerebellar tumors, as confirmed by the same 
examinations 


“3 Eight rats that were known to have increased mtiacianial pres- 
sure after the intracisternal injection of kaolin failed to develop signs 
of papilledema in the presence of large cerebellar tumors 

“4 The evidence presented is interpreted as support for the view 
that papilledema is due to an increased flow of fluid from the cere- 
brospinal space to the eye, and that it is not due to a block in the 
flow from the eye toward the cerebrospinal space 


“5 Our findings are discussed with reference to hypotheses con- 


cerning the nature of papilledema ” 


W S Reese 


Histologic Study in Experimental Wounds and Sutures of the 
Optic Nerve C Tita, Ann di ottal e elm ocul 66:51 (Jan) 
1938 

The author sectioned one optic nerve of each of 60 rabbits with 
care to avoid the central vessels The fragments were held in close 
apposition by a suture and by sparing the posterior portions of the 
sheath Sections were made at various intervals from three to thirty 
days later Regeneration of fibers could be observed by the seventh 
day and was more extensive by the fourteenth and twenty-first days By 
the twenty-first day, a few fibers could be traced through the cicatricial 
zone By the thirtieth day, however, secondary degeneration was already 
evident in the regenerated fibers, which were obviously being com- 
pressed by condensation of the scar tissue Studies of the later processes 
have been made by Rossi, who showed further degeneration of the new 
fibers and never saw fibers traverse the scar The author concludes 
that regeneration of fibers m a functional sense after grafting of the 
eye is entirely impossible 5 Gifford 

General 

Anniversary Number Ann d’ocul 175:1 (Jan) 1938 

In January 1938 the Annales d’ oculistique reached the hundredth 
anniversary of its foundation In January 1838 Florent Cunier issued 
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the first number, and in the piesent issue is found a complete table of the 
articles published in the fiist volume with an exhibit of the title page 
There are also photographs of Cunier, Warlomont, Desmaires, Dor, 
Panas, DeWecker, Gayet, Javal, Badal, Abadie, Coppez, Nuel, Parmaud, 
Landolt, Lagrange, True and Van Duyse Theie are also ai ticks on ‘A 
Hundred Years of Franco-Belgian Ophthalmology^” by Rochon-Duvign- 
eaud, “Paralysis of Associated Movements of the Eyes,” published by 
Parmaud in 1883 , “Iridectomy and Sclerectomy Combined m the Treat- 
ment of Chronic Glaucoma New Procedure foi the Establishment 
of a Filtering Cicatrix,” published by Lagrange in 1906, “Vision” by^ 
Nuel, published in 1904 , and an unpublished article by Morax on 
“Gonococcus Infection ” 

The editorial board of the present Annates consists of Magitot, 
chief editor, Rochon-Duvigneaud, Bailhart, Hartmann, Leplat, Dupuy- 
Dutemps, Redslob, Jeandehze and Hambresin g pj McKee 

General Diseases 

Tularemia from the Clinical, and Especially from the Oph- 
thalmologic, Standpoint A Jess, Khn Monatsbl f Augenh 
99: 577 (Nov ) 1937 

The advance of tularemia in Germany prompted Jess to report on 
the symptoms of this disease in a short, but precise article The oculist 
is fiist consulted in many cases, as the ocular symptoms frequently 
prevail Trachoma and tuberculous conjunctivitis will have to be con- 
sideied fiom the point of view of the differential diagnosis The eaily 
general symiptoms, such as fever, malaise, lack of appetite and involve- 
ment of the preauiicular and submandibular glands, are characteristic 
The glands may lemain swollen for weeks after the ulcers of the con- 
junctiva disappear This oculoglandular form lesembles Parmaud’s 
conjunctivitis, the oiigin of which has been traced to animal infection, 
as has been tularemia Three other forms of tularemia occur the 
ulceioglandular form, which begins with ulcers in the epidermis and 
swelling of the glands, the glandular form, in which infection of the 
glands presents first, and the typhoid, or the septic form Conjunctivitis 
mfectiosa necioticans, described by^ Pascheff, appeals to be related to 
tulaiemia The death rate from tularemia is 4 per cent according to 
Jess The poit of entrance is the eye, and m many cases the disease 
IS apparently due to eating insufficiently' cooked meat of infected animals 
Cases of tularemia have been reported in the United States, Sweden, 
Norway, Japan and Russia and recently m the Balkans, Moravia, Aus- 
tria and Bavana A total of 396 cases of human tularemia were recorded 
in Bohemia up to the end of March 1937 Aside from rabbits and 
other rodents, pheasants, partridges, foxes, dogs, cats, hogs and sheep 
aie subject to tularemia Human beings may become infected by fuis 
1 he exact anamnesis, inoculation of animals, an agglutination test and a 
kst foi cutaneous allergy are essential m arriving at a correct diagnosis 
ilie agglutination test is not positive prior to the second week Infec- 
tion from man to man has not been observed The therapy consists of the 

use of antiserum and local ocular treatment Permanent damage to the 

ey es has not been reported ^ „ 

K L Stoll 
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Specific Diagnosis or Tuberculous Diseases of the Eyes Report 
or Cases W Rohrschneider, Klin Monatsbl f Augenh 99* 
682 (Nov) 1937 

In cases of miliary and other foims of tuberculosis of the uvea 
the diagnosis of ocular tuberculosis may be readily arrived at by the 
observation of the clinical picture In many ocular diseases, however, 
which aie ascribed to tuberculosis, diagnostic tests, such as roentgeno- 
grams of the lungs, seiologic reactions and mtracutaneous and sub- 
cutaneous tests, aie not reliable The evaluation of focal reactions 
may be still more difficult This evaluation seems to be facilitated by 
observation of the intraocular pressure, which drops after injections of 
tuberculin used for diagnostic purposes Rohrschneider refers to the 
research m point done by Samojloff and Mexina, who, he contends, 
have not considered spontaneous undulations of the intraocular pressure 
in inflamed eyes Such undulations occurred in the thud case described 
Rohrschneider shows tables with data on the intraocular tension and 
temperature for 20 patients He concludes that undulations of the 
intraocular tension after injections of tuberculin cannot be depended on 
for the diagnosis of a tuberculous focal reaction It is necessary, in 
his opinion, to observe the intraocular tension for a few days prior to the 
diagnostic injection of tubeiculm The tension barely changed or did 
not change at all in some cases piesenting clinical evidence of an 
ocular focal reaction of tuberculosis, his second case furnishes proof 
of this observation Therefoie, undulations of the intraocular tension 
after tubeiculm tests are of limited use m the diagnosis of tuberculosis 

K L Stoll 


Glaucoma 

The Photochromatic Interval in Glaucoma and Cavernous 
Atrophy R Pickard, Brit J Ophth 22*391 (July) 1938 

The author undertook the examination of the photochromatic interval 
in cases of glaucoma and caveinous atrophy The photochromatic mteival 
IS the condition in which a color produces stimulus of light but not of 
color The test was applied by moving the stimulus from the periphery 
of the field to fixation The author concludes that it may fairly be said 
that if the red field is diminished and the photochromatic interval is 
under 5 degrees, there is a five to one chance that the condition is 
glaucoma Conversely, if the red is reduced and the photochromatic 
Intel val is over 5 degrees, the chances are one to four that it is cavernous 
atrophy 

The aiticle is somewhat technical and should be read in the original 

W Zentmayer 

Control of the Intraocular Pressure in Infantile Glaucoma 
W Kapuscinski, Arch f Ophth 138.673 (May) 1938 

The object of the studies on which this paper is based was to 
determine in which forms or in what phases of glaucoma atropine is not 
contraindicated or even indicated First, the author confirmed the we 
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known fact that mydiiatics or miotics exeit no appiecmble influence on 
the intraocular tension of iiornial eyes of children In 3 cases of typical 
hydrophthaliiios (childien fioni 2 to 6yeais of age) the tension with the 
use of ati opine was ceitainly no highei than that when no medication 
was used oi when miotics weie employed In 1 case of hydiophthalmos 
combined with nevus fiammeus of the face pilocarpine had piacticaliy 
no effect, wdieieas the fiist dose of ati opine aftei a peiiod dm mg which 
miotics wei e used sevei al times pi oduced an acute though ti ansient di op 
in piessuie Still moie stiikmg w^as the piessuie-loweiing effect of 
ati opine in a case of glaucoma simplex (a giil aged 20) m which 
cyclodialysis of each eye was necessaiy five times in ordei to bung 
about lasting hypotony (tension of each eye, between 8 and 13 mm of 
meicuiy) About a yeai aftei the last cyclodialysis, an acute attack 
of glaucoma suddenly developed in one eye with a tension of 58 mm 
of ineicury and a deep aiiterioi chamber Pilocaipine naiiow^ed the 
pupil without any effect on the tension After one dose of ati opine 
the pupil dilated and the tension diopped at fiist to 26 and, a few hours 
later, to 6 mni of meicmy During a two months’ stay m the hospital, 
the patient had six more acute attacks, each of which was promptly con- 
trolled by the use of ati opine A sti iking subjective symptom which 
preceded each attack was a sudden lovveiing of the ref i action caused by 
deepening of the anteiioi chambei p q Kronfeld 


Hygiene, Sociology, Education and History 

Light Reserve for Occupations in Sight-Saving Classes R A 
Kaz, Brit J Ophth 22:482 (Aug) 1938 

Kaz emphasizes the role of illumination in relieving the ocular and 
leflex symptoms of ocular fatigue Zentmayer 

Children with Defective Vision, in Need or not of Sight-Saving 
Class R A Kaz, But J Ophth 22:486 (Aug) 1938 

Kaz points out that treatment directed to the cause of the reduced 
vision which has lesulted in a child being lelegated to a sight-saving 
class may in time bring sufficient improvement to peimit the child to 
letiirn to schools for normal sighted pupils Zentmayer 

Instruction and Professional Orientation of Amblyopic 
Children Creation of Special Schools V Ortiz Arch de 
oftal de Buenos Aires 13 : 7 (Feb ) 1938 

In this aiUcle an appeal is made for the establishment of soecial 
schools for the education of amblyopic children Such schools were 
first established m Great Biitain by Bishop Hannan and Tames Keir 
The author specifies the conditions leqmied for admission and fni 

The teaching methods aie next detailed, wuth classification nf 
pupils into elementaiy, medium and high groups A ?oid tenLc } 
cation and proper manual training arf advocSed 
.mporlance of the proper select.on of a profession ’ C E FiLI” 
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Injuries 

Surgical Treatment or Caustic Burns of the Eyl Report of 
Cases, with Illustrations O Thies, Klin Monatsbl f Aiwenh 
99:764 (Dec) 1937 

In an exhaustive mannei Tines describes the caustic injuries of 
the face, lids and eyeball A detailed synopsis is given of the evolution 
of the surgical treatment which was begun by Thiersch and was con- 
tinued and improved by such men as Kuhnt, Czeimack, Stellwag, 
Axenfeld and others Shoit histones are added of a number of cases 
observed by Thies, which are illustrated by 21 pictures The course 
of caustic injuries is described, and the opinj,on is expressed that only 
surgical procedures at an early stage will produce results Early trans- 
plantation of the mucous lining of the hp is considered essential It is 
evident by the description rendered that all the authors had to follow 
their own road in the quest for a useful surgical method, many of 
which were replaced by more piactical ones later The plastic operations 
on the lids have been perfected to such an extent today that Thies 
can claim 100 per cent successful results The duration of extensive 
plastic operations has been reduced from two hours to one-half hour, 
with the assistance of one nuise Several cases are reported of caustic 
burns of the eyeball Early plastic operation after Denig’s method 
succeeded in removing disfiguring scars, in saving the sight of some 
patients and in stopping the progress of destruction in the cornea The 
number of these injuries has been greatly reduced in recent years by 
forced pi ecautionary measures at the factories L Stoll 


Lacrimal Apparatus 

Some Results of Intranasal Dacryocystorhinostomy T E 
Walsh and L Bothman, Am J Ophth 20:939 (Sept) 1937 

Walsh and Bothman give the following summary and conclusions 
of their experiences with intranasal dacryocystorhinostomy 

“Twenty-one tear sacs have been operated on by mtranasal dacryo- 
cystorhinostomy with 85 7 per cent successful results 

“For cases of dacryocj^stitis with obstiuction at the lower end of 
the sac, operation via the nasal route is preferable to dacryocystectomy, 
which does not often relieve tearing, and to the Toti operation, which 
leaves a scar ” W S Reese 


Syphilis of the Lacrimal Sac Simulating Acute Dacryocystitis 
P Desvignes, Bull Soc d’opht de Pans 50. 13 (Jan) 1938 

Syphilitic lesions m the vicinity of the lacrimal sac are rare, the 
chancre being exceptional Periostitis with exostosis occurs at times 
during the tertiary stage Cases of gummatous tumor of the lacrimal 
sac were reported by Kalt Rollet and Colrat repoited 1 case and 
Michaesco reported 3 The latter are similar to Desvignes’ case m that 
the mass was soft and painful When first seen, the patient, 36 
years of age, complained that the condition had been present for a 
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numbei of flays Tlie lesion had all the chaiacteiistics of acute dac- 
rvocvstilis Hot applications had little effect, and on incision imich blood 
and a f ew di ops of yellowish, viscid fluid gushed f oi th 1 he i cd tumefac- 
tion, a slight amount of pain and a fistula pcisisted On exploiation 
of the fistula, a gummatous piocess m the ethmoid bone was noted 
The necessity of a nasal examination and the elimination of a jiossihle 
diagnosis of tuberculosis aie emphasi/ed Maycr 

Lens 

Toial ExiRAcnoN or siil Opacii inn Cuysialunx Lxns wiiii 
Snpxlln’s Ijdop F P Acllnok, Aich dc oftal de Buenos Aires 
13:89 (Feb) 1938 

After lefcicnce to the cunent methods of extraction of the lens m 
toto, the authoi dcsciibes his method of exliaclion with Snellen’s loop 
He repoi ts 1 5 cases in which good results wei e obtained 

C F Fincay 

Fxplrimi'Ni Ai. SiUDins ox ihl Conikaci Jia i y or iiii Llns FniLRS 
P OicLLSSLN, Aich f Ophth 138; 598 (May) 1938 

The anatomists Leuwcnhock and Pcmbciton called the lens 'hnusculus 
crystalhnus” because they thought that the lens fibers weie contractile 
At the beginning of this centuiy this view was levived by W Krauss, 
his pupil (jillessen now lepoits experiments in which small quantities of 
acetylcholine oi histamine (80 miciograms of active substance, not 
stated in how much watei ) weie injected into the equatoiial portions of 
the lenses of rabbits, cats, dogs and monkeys 1'be animals weie undei 
a general anesthetic and had tcceived a certain amount of atropine 
(obviously not enough to produce cycloplegia) 1 he intralental injec- 
tions were made with a glass capillaiy, which was intioduced thiough 
the pciiphciy of the coinea into the anterioi cbambci and from theie 
thiough the dilated pupil in the penpheiy of the lens If the pupil 
remained the same width duiing the injection and foi a half houi aftei 
It, the author concluded that all of the active substance had been 
deposited in the lens and that none of it had escaped into the aqueous 
3 he lefraction was dctei mined skiascopically bcfoie and several times 
aftci the injections Fifteen minutes after the injection the author found 
a consideiable inciease, and half an hour later a decrease, in the ref i ac- 
tion of the eye treated in this way “Acetylcholine and histamine, if 
deposited in the lens cortex neai the cquatoi, are capable of eliciting 
contraction and relaxation of the lens fibers The lens fibers aie, thcre- 
foic, no plasmatic tubes nor elastic fibers, but contractile elements 
similar to smooth muscle fibcis” 

C KronI'Uld 


Methods of Examination 
Binocular Fixation ior Scoiomliry ai Oni 


Bru ; Ophlh 22- 426 ■( July) 1938 ^ 

Bmouil.ir fixation at longci distaiKcs than 33 cm is still rather a 
1)10 ilcm, and existing apparatus is liltely to interfere with the field 
of the cxainiiied eye, to he somewhat inaccurate or to he complicated 



1090 


ARCHIVES OF OPHTHALMOLOCy 


and expensive The author states, however, that Cowan and Markov 
have produced a simple method which overcomes these difficulties, but 
their device is somewhat unwieldy Pinned to the Bjerrum screen 
IS a gray circle 5 inches ( 12 7 cm ) m external diameter, painted on a 
7 inch (17 8 cm ) squaie of black paper, so that the centei of the circle 
overlies and conceals the fixation point on the screen The screen 
should have an even illumination of at least 7 foot candles The second 
part of the apparatus consists of the cross projector, resembling an 
oidmary ophthalmoscope The patient holds the instrument in one 
hand and sees an illuminated image of a cross which appears as if it 
were situated on the Bjenum scieen The aiticle is illustrated 

W Zentmayer 


Neurology 

Hypertensive Meningeal Hydrops L M Davidoff and C G 
Dyke, Am J Ophth 20 908 (Sept ) 1937 

A syndrome chaiacteiized by increased spinal fluid pressuie, head- 
ache and papilledema is discussed, the literature is reviewed and 15 
cases are presented The authors suggest that this syndrome be called 
“hypertensive meningeal hydi ops ” The characteristics to be noted in 
the pneumoencephalogram aie a noimal ventnculai system, difficulty 
m filling the ventricles during venti iculography and the escape of gas 
into the cisterna subarachnoidales and cerebral sulci during ventricu- 
lography Subtemporal decompression is an important therapeutic 
measure, especially if elevation of the optic disks is great and the 
patient’s vision is threatened The prognosis is uniformly good, although 
the cure does not occur rapidly The authors believe that it takes 
months or even years befoie a normal equilibrium between production 
and absorption of the cerebi ospinal fluid is established 

W S Reese 

Optochiasmic Arachnoiditis Due to Pneumococcus M Guil- 
LERMiN and J Pesme, Bull Soc d’opht de Pans 50’ 16 (Jan ) 
1938 

A young soldier in the course of his training noticed a sudden and 
marked loss of vision Examination showed bilateral choked disks, 
greater on the right side, an absence of hemorrhages and wide but 
reactive pupils The visual acuity m the right eye was 1/100 and in the 
'eft eye 1/50 The results of the entire general examination were nega- 
tive Exploratory visualization of the optic chiasm revealed marked 
thickening and redness of the arachnoid When the adhesions were 
broken, the cerebrospinal fluid m this region appeared cloudy Recovery 
was complicated by epileptiform seizures and an increase in temperature 
Frequent spinal taps showed cloudy fluid, which, when cultured, revealed 
a strain of pneumococcus The patient died, and on the basis of the 
results of autopsy the authors are of the opinion that a localized 
pneumococcic arachnoiditis was disseminated by operative intervention 

L L Mayer 
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Ocular Muscles 


Oh So-Called Reeusioh K Raab, Kim Monatsbl f Augenh 99: 
475 (Oct ) 1937 

Haploscopic research showed that accommodation and convergence 
fail often in adjusting the visual axes for the intended point of fixa- 
tion, even in the presence of emmetropia and oithophoiia This so-called 
physiologic exophoiia is compensated by fusional convergence The 
convergence may be increased beyond the necessary measuie, while the 
degree of accommodation remains unalteied The lotations possible in 
obtaining increased oi decreased convergence, while the accommodation 
remains unchanged, is called the relative width of conveigence The 
uppei limit of relative conveigence used to be considered the point at 
which the convergence changed into diplopia Pascal found that prioi 
to the advent of diplopia a moment aiises in which the bmocularly 
observed single picture appears indistinct This indistinctness is due 
to excess accommodation and may be overcome by means of weak 
concave lenses The moment when the indistinctness appears is the 
actual upper limit of the relative convergence The indistinctness 
disappears, and two clear pictures will be observed if fusion is prevented 
by forcing exaggerated convergence The double images will fuse as 
soon as the prisms aie reduced This moment is called the refusion 
point, which IS identical with what Pascal called the recovery point The 
results of the lesearch done by Pflimlm, Strubin and otheis aie discussed 

Raab arrived at the following conclusions The refusion point 
depends on the existing tonus of the muscle, which presents individual 
differences The position of the point of indistinctness, which is the 


upper boundary line of the width of relative convergence, determines 

the amount to which the tonus may be increased A primary and a 

secondary point of refusion can be distinguished m some persons 

The position of the piimary point can be determined by a persistence of 

an increased accommodation on convergence, while the secondary point 

depends on the tonus of the muscle There are simple hypotonic forms 

and accommodatively compensated hypotonic forms of insufficiency of 

convergence, these differ clinically The ciossing of the curves of 

indistinctness and refusion, as described by Pflimlm and Strubin, are not 

the rule „ 

K L Stoll 


Physiology 


Axiseikonia in Emmetropia W L Hughes, Am T Oohth 20- 

887 (Sept) 1937 ^ 

selected patients examined for aniseikonia at 
the New York Eye and Ear Infirmary Hughes arrives at the following 
conclusion ® 

The lelative size of the ocular images of a group of 43 oatients 
having symptoms that were thought to be ocular m origin was determined 

“The rffiults ra 14 cases m which complete data were obtainable are 
leported Relief was obtained in 10 by the wearmR of iseitoic aem 
powei lenses designed to correct the aniseikonia present It has been 
shown that the presence of aniseikonia is mdepeiTent o? anfrSractive 

W S Reese 
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Retina and Optic Nerve 

Anatomicopathologic Researches on a Globe with Partial 
Retinal Detachment of Twenty Days’ Duration Magitot 
and Lenoir, Bull Soc d’opht de Pans 50* 34 (Jan ) 1938 

The eye of a young woman 35 years of age was removed because 
an mtiaocular tumor was suspected Loss of vision was noted suddenly 
without a history of trauma The media were clear, the tension was 
noimal, and the detachment was located temporally near the disk No 
holes or hemorrhages were found, but a few white spots on the surface 
and a slight haziness on tiansillummation were enough to cause tumor 
to be suspected 

C 3 'stic degeneiation Yas noted in the maculai area The retinal 
rods and cones were m good condition The pigment epithelium showed 
some cuiious lesions Islands of atrophy were found in the detached 
area togethei with degeneration of the hyaloid fossa In places, the 
pigment epithelium seemed to have entnely disappeared The choroid 
was m good condition The suprachoroidal area was filled with an 
albuminous fluid The authois have no hypothesis as to the causative 
agent m idiopathic letmal detachment but simply wish to offer their 
obsenations for what they are worth -r r 


Retinal Blood Pressure in Cases or Nasal Diseases and the 
Effects of Surgical Intervention in the Nose and Naso- 
pharynx Cattaneo and Lasagna Ann di ottal e dm ocul 
66; 1 (Jan ) 1938 

Pressure in the retinal arteiies was lecorded with Bailliart’s 
d 3 mamoineter and in the capillaries b 3 ^ entoscop 3 ^ dui mg pressure ivith 
the same instrument Although actual measurements are not given, a 
more or less marked h 3 "pertension in the letinal vessels as compared 
with the brachial blood pressure was noted in 57 per cent of persons 
with vaiious nasal diseases Immediately after nasal operations, the 
incidence of relative hypei tension rose to 76 per cent, while after a 
month oi more onl 3 '^ 27 per cent of the patients were found to show 
relative hypertension This is considered to illustrate a vasomotor reflex 
betneen the retinal vessels and the nasal mucosa g Gifford 

Disciform Macular Degeneration OF Junius-Kuhnt G Favaloko, 
Ann di ottal e dm ocul 66 81 (Feb ) 1938 

The author leports 3 cases of discifoim macular degeneration m 
patients 60, 53 and 55 years of age The condition m 1 case was seen 
m an early stage, with little elevation of the newly formed tissue That 
in the othei cases was typical of a more advanced stage In 1 case 
onl 3 " one e 3 '^e was affected All patients showed a moderate degree of 
h 3 'pertension The literature is reviewed, and especial attention is given 
to the few cases m which histologic examination was made On account 
of its characteristic ophthalmoscopic picture, the authoi believes that 
the condition is a definite clinical entity which should be distinguished 
from other changes affecting the macula He considers senile macular 
disease and familial macular disease to be a purely degenerative process. 
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while the exudative piocesses desciibed by Axenfeld as retinitis exteina 
IS of an inflammatoiy nature Disciform macular degeneration, he 
believes, shows a primaiy reactive transudative phase, followed by 
degenerative changes The part played by the choroid in the eaily stages 
IS emphasized S R Gifford 


Measurements of the Caliber of the Retinal Vessels of 
Patients with Hypertension and Nephritis G Badtke, 
Klin Monatsbl f Augenh 99:655 (Nov ) 1937 

In this detailed paper Badtke renders an account of the technical 
considerations of measurements of the retinal vessels Pie adds a 
short and clear division of the types of hypertension and nephntides 
and of their symptoms Tables are presented which show notes on 
the condition of the disk, the letina and its vessels and the blood pies- 
sure The caliber of the retinal vessels was measured with Lobeck’s 
Messokulai Table 5 shows the width of the retinal veins and the rela- 
tion of the veins to the arteries in the various types of hypertension 
and nephritis The results of Badtke’s research follow The width 
of the retinal arteries was smaller than that of the veins of healthy 
persons, even if the difference was slight The arteries were somewhat 
wider than normal in cases of red hypertension In some cases the 
artery was wider than the vein The arteries were never contracted 
in cases of genuine red hypertension Transition from benign red 
hypertension to malignant pale hypertension was evidenced by con- 
traction of the arterial system It was evident in the periphery in the 
beginning but could not be measured with Lobeck’s method The 
arteries near the disk showed unevenness of the caliber and occasional 
contraction for certain distances, these could usually be measured 
well with Lobeck’s method The contraction of the arteries was most 
evident in cases of complete pale hypertension In cases of chronic 
nephritis no contraction of the arterial system was noted as long as the 
systolic and diastolic pressure remained low and as long as no ophthal- 
moscopic changes were present , the measurements equaled those found 
in healthy persons The picture resembled that of red hypertension m 
some cases of high systolic blood pressure Measurements of the calibei 
in these cases showed slight distention of the arteries 

K L Stoll 


Congestion or the Retina Indicating Involvement of the 
Retinal Vessels in Failure or the Right Side of the Heart 

^ Janke, Klin Monatsbl f Augenh 99: 


Janke refers to a previous report of a case of cyanosis of the retina 
Qfi polycythemia (Klw Monatsbl f Angenh 
96. 605 [May] 1936) He reports 3 similar cases of congestion of the 
retina m which polycythemia, hitheito considered a regularlv con- 
comitant symptom of this disease, was absent The patients suffered 
from emphysema of the lungs and cardiac failure The circulation of 
their pulmonary blood was retarded by atrophy of the alveolar wallc 
lack of capillaries and inactivity of the thorax This condition produced 
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compensatory hypeitiophy of the right side of the heart, followed by 
dilatation of the chamber on that side The result was retention of an 
amount of residual blood during each systole, as the heart was unable 
to handle the normal quantity of blood As a consequence, stasis 
developed, which finally extended from the right atrium of the heart 
to the veins of the body Simultaneously with asphyxia, cyanosis and 
congestion of the liver, considerable increase of the pressure in the 
venous system was noted Primary polycythemia existed in none of 
the 3 cases, and secondary polycythemia of a low degree in 1 A high 
degree of distention and tortuousness of the retinal veins was observed 
111 each case The disks were slightly congested m the cases of milder 
involvement, and edema and hemorrhages of the disks and retina weie 
present m the cases of severe involvement The gravity of the patho- 
logic changes in the fundus permit no prognostic conclusions Decom- 
piession of the vasculai system followed treatment in juvenile patients 
Janke disagrees with Sobanski, who believes that choked disk will 
result from lack of con elation between the increased venous tension 
due to increased ceiebial tension and the arterial pressure in the retina 
It is Janke’s opinion that in congestion of the retina the venous stasis 
IS primal y and the edema of the disk secondary, in choked disk, on 
the other hand, the edema of the optic nerve is piimary and the venous 
stasis secondary Stoll 


Treatment of Retinal Detachment by Means of Diathermy 
AND Injection of Air into the Vitreous B Rosengren, Acta 
ophth 16-3, 1938 

Since 1930 operations foi the relief of retinal detachment have been 
pel formed with increasing frequency In spite of improvements in 
technic, there has not been a coiiesponding increase in the number of 
cures obtained They amount to about 50 per cent, as m Gonin’s time 
The author has interested himself in the reason for the numerous 
failures which still occui They may be attributed, he believes, not to 
impioper localization of retinal tears or inadequate cauterization but 
to failure to secure proper apposition of the retina to the underlying 
structures Therefore, in addition to the usual procedures of diathermy 
and drainage, the author injects 1 or 2 cc of air into the vitreous The 
bubble acts as a tampon, which exerts pressure on the retina and serves 
to prevent seepage of vitreous through the retinal tear The air itself, 
because of factors of capillarity, does not penetrate beneath the retina 
It is of the utmost importance to keep the air bubble in contact with the 
retinal tear This is effected by means of appropriate sutures beneath 
the rectus muscles and by suitably altering the position of the patient 
Arruga’s failures with injection of air are attributed by the author 
to nonobservance of this detail The air is injected by means of a needle 
0 36 mm in diameter, inserted 5 or 6 mm behind the limbus 

In a series of 20 opeiations on 18 patients cures were obtained m 

14 instances O P Perkins 
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Trachoma 

Studies on the Infectivity of Trachoma VII Further Obser- 
vations ON Filterability of the Infectious Agent L A 
Julianelle, M C Morris and R W Harrison, Am J Ophth 
20 : 890 ( Sept ) 1937 

This IS the seventh article on the filtiability of the infectious agent 
of trachoma The following summaiy and conclusions are given 

‘T Further studies have been made on the filterability of the infec- 
tious agent of trachoma, employing Berkefeld (kieselguhi ), Elfoid 
(collodion), Kramer (plaster of Pans), and Seitz (asbestos) filters 
“2 In all of five expeiiments on filtration of infectious tissues 
thiough Elfoid filteis alone, the filtiates weie noninfectious 

“3 In seven additional expeiiments with active material, parallel 
filtrations with all foui filteis yielded on two occasions filtrates wdiich 
were infectious, both resulting fiom Beikefeld V filtrates only 

“4 Filterability has been demonstrated, therefore, in two of 12 
trials, as compaied with one of 11 trials in a foimer study 

"5 The evidence indicates that the infectious agent of trachoma 
IS irregularly filterable, and that the difficulties in filtration may be 
attributable to variations in the infectious tissues themselves, as well 
as in the composition pf the filter employed 

“6 The possible factors involved m unsuccessful filtration aie dis- 
cussed and a hypothetical explanation is offered ” W S Reese 


Tumors 

Fibroma of the Sclera V Cerckez, Ann d’ocul 175: 390 (May) 
1938 

Tumors of the sclera are lare, and fibiomas are especially so All 
authors class fibroma of the sclera in the group of orbital tumors 

V M , a farmer aged 22, was seen because of exophthalmos of 
the right globe, with severe pain and loss of vision on that side Foi 
the preceding two yeais he had had intermittent pain on the right side 
of the head The pain grew gradually worse, and m the meantime 
he had been sent to a militaiy hospital, where the Wassermann reac- 
tion was found to be negative, and roentgen examination of the orbit 
showed nothing abnormal After four weeks of lest, the pain had 
improved, but a slight exophthalmos remained The patient was returned 
to his regiment, but his condition grew worse, until he was unable to 
see well, the eye was then enucleated and examined pathologically 
It showed a fibroma which came from the sclera 

Of particular importance is the pathogenesis, development and evo- 
lution of fibroma of the sclera In this case the patient did not receive 
any trauma to the eye, which led the authors to believe that the tumor 
was of congenital origin Extension of the tumor manifested itself 
behind in the orbit as well as in front, making it difficult for them to 
examine the back of the eye The development and breaking down of 
the inflammatory phenomena were due probably to a special topography 

Mhde A bibliography accompanies 

S H McKee 
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Voluminous Chondroma of the Left Ethmoid Region with 
Mucoceles in All Sinuses and a Grave Ocular Syndrome 
E Rubaltelli, Riv oto-neuro-oftal 14: 48 (Jan -Feb ) 1937 

A bo)’’ of 16 years, in good health, noted a piogressive divergence 
of the left eye, protrusion of the globe and a marked reduction in 
vision The disk was red and slightly elevated, with well defined edges 
and with markedly dilated and tortuous veins Examination of the 
nose gave negative results Palpation revealed a hard painless mass 
in the superomedial portion of the orbit It was firmly fixed to the 
medial wall, from which it seemed to rise Roentgenographically, an 
opaque mass could be demonstrated occupying the ethmoid cells, extend- 
ing into the nasal fossa, the orbit and the maxillary sinus of the same 
side In addition, the frontal and maxillary sinuses were clouded 

The mass was removed by a transmaxillary and central facial 
approach of Citelli It had an osteocartilaginous consistency and his- 
tologically showed the characteristics of a chondroma In addition, two 
large mucoceles were found occupying the frontal and the maxillary 
sinuses Postoperative examination showed that vision, fundus and 
mobility had returned to normal The text is illustrated with 9 photo- 
graphs and drawings p p 

Tumors of the Orbit Cylindroma of the Lacrimal Gland 
Q Di Marzio, Riv oto-neuro-oftal 14 65 (Jan -Feb ) 1937 

Di Marzio reviews the literature on the subject and reports 7 cases 
of cylindroma of the lacrimal gland He presents the clinical histones, 
operative procedures and results of histologic examination Of these 
7 patients, the first was well after sixteen years , the follow-up studies 
on the second and third were incomplete The fourth patient showed 
a recurrence after twenty years and thiee years aftei a second opera- 
tion died of cerebral metastasis In the fifth case roentgen therapy 
was used after the third recuirence, with a cure of eight years’ dura- 
tion The other 2 cases were recent 

After discussing the theories of the origin of these tumors, Di Marzio 
concludes that the elements which go to form the tumor vary, arising 
from the different tissues that go to make up the lacrimal gland embryo- 
logically, hence, the endothelial form of the growth at one time and 
the epithelial at another time Early complete excision, including the 
lacrimal gland, followed by roentgen irradiation to avoid recurrence is 
advised, as the tumor is of a malignant nature p p Quida 


Vision 

A Visual-Acuity Survey C W Rainey, Am J Ophth 20 930 
(Sept ) 1937 

Rainey calls attention to the lack of a clinical report of a visual 
efficiency survey using the percentage method since the publication by 
the American Medical Association in 1925 of a standard method of 
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appraisal of loss of visual efficiency He submits a suivey of 721 men 
between the ages of 20 and 75 years, giving the following conclusions 
“1 Because the visual efficiency rapidly decreases with age, due to 
the loss of accommodation and the prevalence of subnormal and 
abnormal conditions of the eyes, the need for periodic visual-efficiency 
examination at one- to two-year intervals is apparent 

“2 Homatropine (4 percent) with cocaine (2 percent) can be used 
conveniently in determining the refractive state of the eyes at any age, 
without risk of inducing acute glaucoma 

“3 The use of 0 5-percent atropine solution, four drops a day 
for four days, is recommended to supplement the effect of homatropine 
in cases of high refractive erroi 

“4 Cylinder skiascopy, including the lotatory trial, was especially 
useful in groups 2 and 3, foi patients whose vision could not be brought 
to normal and who were often unable to help in the subjective tests at 
the trial case 

“5 The manifest method of refraction is inadequate and inefficient 
as compared with the method using cycloplegia 

"6 The visual efficiency of each of the three groups could be 
increased by refraction and spectacles The efficiency of the whole 
group was raised approximately 25 per cent for distance and 45 per- 
cent for near The gain of the group already wearing spectacles was 
14 percent for distance and 17 percent for near 

“7 The tests for color blindness were an aid to diagnosis 
“8 The ophthalmologist best serves the interests of the employee 
and employer 

“9 The Standard Method of Appiaisal of Loss of Vision should be 
used as thes basis of all group examinations 

“10 Examinations of the visual fields with the tangent curtain should 
be made in all cases in which the vision is not normal after refraction 
has been corrected” ^ 


Sympathetic Ophthalmia 

Is PcRrORATION OF AN EyE NecESSARY TOR THE PRODUCTION OE 

Sympathetic Ophthalmia? Einar Andersson, Acta oohth 
16: 119, 1938 ^ 

There have been reported a number of cases of sympathetic oph- 
thalmia in traumatized eyes wherein no penetrating wound has been 
found The author makes the statement that m none of these cases has 
the eye been serially sectioned, which, he believes, is the only sure 
method by which to eliminate the possibility of the presence of a 
perforation ^ 

In the case reported here, that of a 3 year old child, the history 
obtained from the parents was that of contusion by means of a stone to 

Lli'b'V 1 ^“ PetJoration were evident clinically Hem- 

ophthalmos and secondary glaucoma were present Later, the cornl 
t as stained nith blood, and the eye became soft Three and a half 
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months after the mjur}'^ a seveie sympathetic ophthalmia occuried and 
piogressed unremittingly despite all tieatment, including enucleation of 
the exciting eye 

A minute needle-hke penetrating wound involving the sclera, choroid 
and retina was found only after serial sections of the globe were made 
Although in this case the object Avhich struck the eye was probably 
something other than a stone, the author reminds one that contusions 
may produce minute teais in the coats of the eye 

An interesting feature of the case was that the child did not react 
to tuberculin, nor could any evidence of tuberculosis be found on 
clinical or roentgen examination q p parkins 



Society Transactions 

Edited by W L Benedict 


AMERICAN OPHTHALMOLOGICAL SOCIETY 

Fkederick H Verhoeff, MD, Piesidenf 
Seven fy-Fointh Annual Meetmg, San Fiancisco, June 9-11, 1938 
Eugene M Blake, MD, Secietaiy 

vShall We Use Cycloplegics ^ Dr W H Crisp, Denvei 

Every refi actionist should be able to make an approximately accu- 
rate measurement without the use of a cycloplegic In many cases the 
difference between caieful examinations without and with cycloplegia 
IS slight, but there is always a iisk of important differences being ovei- 
looked without cycloplegia This is true even in cases of myopia, espe- 
cially in the presence of astigmatism or of inequality of the two eyes 
In cases of hyperopia careful use of bilateral fogging demonstrates 
that the amount of so-called latent hyperopia is less significant in most 
instances than is sometimes assumed But cycloplegia is important foi 
accuracy in estimating astigmatic error and m the exceptional cases of 
concealed hyperopia As to astigmatism, the most important reason 
foi the use of a cycloplegic is not its value in retmoscopic examination 
but rathei the greater certainty of accuracy in the selection of cylindnc 
strength and axis 

DISCUSSION 

Dr George F Libby, San Diego, Calif I use a 3 per cent solution 
of homatr opine hydrobromate at about body temperature and apply it 
by raising the upper lid and putting a drop at the upper edge of the 
cornea It is my custom to put 1 drop m each eye every five minutes 
until I have applied 6 drops, which gives satisfactory cycloplegia 

Dr W B Lancaster, Boston I agree with Dr Crisp that there 
is a too general adoption of the idea that cycloplegia should be used in 
almost all cases, and I favor dispensing with it m many instances, 
even for children One wishes to control accommodation because, by 
contraction and relaxation of the ciliary muscle, accommodation changes 
the refraction which one is trying to measure, increases myopia and 
decreases hypermetropia Contraction of the ciliary muscle does not 
produce an astigmatic change in the lens so that it can correct an 
existing astigmatism, however, it is known that accommodation can 
neutralize astigmatism in some cases It simply moves the whole conoid 
of Strum forward or backward, so that different portions of it fall on 
the retina If the inter focal circle falls on the retina, all the lines will 
be equally distinct or equally slightly blurred, but accommodation does 
not neutralize the astigmatism by an unequal contraction of the ciliary 
muscle ^ 
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Dr H S Cradle, Chicago I do not agree with some of the state- 
ments made by Di Lancastei in legard to the lack of necessity for the 
use of cycloplegics in the majoiity of cases It is tuie that refi action 
can be done adequately in a laige peicentage of cases without the use 
of a cycloplegic, but it is equally true that no eye can be examined 
thoioughly without its use It is my belief that blindness could be pre- 
vented in a large percentage of cases of glaucoma by the early detection 
thiough the use of a C 3 ^cloplegic 

Dr Edward Jackson, Denvei The question of whether or not to 
use cycloplegics depends on whether the ophthalmologist wants to leain 
all that he can about the eye foi which he is prescribing or whether he 
IS content to follow his long experience and certain rules that have 
been laid down without finding out what might be leained about a par- 
ticulai eye or patient It is alwa3'^s possible to learn moie with the use 
of a C3^cloplegic than without From the practical standpoint, the use of 
a C 3 ’’cloplegic often depends on the patient’s resistance to having an 3 - 
thmg of that sort done 

Two things have often been ovei looked in piactice Fust, a partial 
collection is not a coriection of the error of refraction The patient 
with a partial coriection of m3'opia supplements this correction b3' 
looking obliquely thiough the lenses, thereby getting the effect of 
stiongei lenses Often he gets that effect at the cost of introducing 
astigmatism A similar condition applies in cases of h3^peiopia 

One othei point that is ovei looked is that ever3’- person probably is 
able to lelax his accommodation complete^ when he goes to sleep 
He can learn to relax it completel3'^ and look thiough his glasses much 
inoie quickl3'^ than he can leain to use a lesser amount of coirection 
and see cleaily thiough his glasses It is a geneial lule that all persons 
can lelax accommodation when the3’- go to sleep and that it is easier for 
them to learn to lelax accommodation with the full correction befoie 
the eye than to lelax it partial^ and still see cleaily 

Theie aie suipiises all the time Theie aie childien who take a 
-f- 1 dioptei lens, and in spite of all efforts of the paients to have them 
wear glasses faithfully they will notice a definite blurring in reading the 
letters after weaiing the glasses foi some time One must be guided 
111 the individual case, but the patient is not being given a fair chance 
unless one tiies to have him weai the full correction 

Subjective Study of Visual Aberrations Dr Edward Jackson, 
Denver 

Newton explained the lainbow, and Helmholtz pointed out how the 
focusing power of the crystalline lens might change But some common 
phenomena of vision still lemain to be understood and explained The 
conventional figure of a star, recognized for thousands of years, depends 
on abeiiations presented m eveiy dilated pupil This can be studied by 
shutting off different parts of the pupil, this became known only when 
the practice of skiascop3f was begun 

The radiating lines seen about the leflection of the sun from an3’’ 
polished suiface are caused in the eye by reflections from the crystalline 
lens, neai the antenoi pole They can be studied by looking at suci 
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leflections thiough a small apeitme They piobably assist the nutrition 
of the retina by distiibuting light to its pigment layer, without inter- 
feimg with the usual retinal images The lines are best seen against a 
black backgiound Subjective studies of the bhndspot and visual fields, 
as desciibed in the 1935 TiansacUons of the Amencan Ophthahno- 
logical Society, have shown that certain piimitive oculai movements 
aie not cooidinated with the letinal sense of diiection and magnitude, 
which selves foi most of the impoitant functions of the eyes The facts 
levealed by subjective study of vision aie of piaclical value in diag- 
nosis and in explaining to patients symptoms that have alaimed them 

DISCUSSION 

Dr W B Lancaster, Boston All the lays that tiaveise the lens 
do not focus at a point, but in Sti urn’s conoid theie is a plane 
winch can be selected by the eye foi a good retinal image (A diagram 
was used foi pui poses of demonstration ) The function of accommo- 
dation IS to pick out the place which makes the best image, and that is 
what the eye does all the time If the accommodation is paialyzed, 
the eye is unable to do this With a mixtuie of lays the eye has a 
habit of picking out one place which suits it best, and when one intio- 
duces other rays at the peripheiy of the lens by dilating the pupil, the eye 
may still be able to select its original preferred point, as was mentioned 
by Dr Crisp The eye may do this m some instances, but if one wants 
to find out what the eye really does, one must examine it under the 
conditions under which it really woiks and not under cycloplegia, 
because then the abenations are different and the eye must make a 
little different adjustment 

Mixed Cell Tumor oe the Lacrimal Sac Dr Joseph L McCool, 
San Francisco 

Mixed tumois occur commonly in the sahvaiy, paiotid and lacrimal 
glands and in the buccal mucosa Mixed tumors of the lacrimal sac 
are rare These neoplasms are of complex structuie, usually presenting 
epithelial elements in the foim of cell stiands and neoplastic tissues, 
chiefly cartilage, mucous tissue and connective tissue Any one of these 
elements may predominate, giving neaily pure chondromas, sai comas 
01 carcinomas, but usually all of the cell types aie lepresented Age 
appears to play no part, cases being repoited m persons of from 11 
months to 73 years of age 

A man, aged 54, complained of lacrimation of six months’ duration 
and a slowly growing mass m the region of the left teai sac Inspection 
revealed a haid, solid mass 1 by 1 by 0 5 cm in the lacrimal fossa 
The skm over the mass was normal in coloi and not particularly tense 
The mass was not tender on palpation, and no secretion exuded through 
eithei punctum on piessuie The tumoi was removed without difficulty 
It was a soft, yellowish, translucent mass Pathologic examination 
revealed at one edge of the section ciliated epithelium with marked 
lound cell mfiltiation in the underlying tissues, which in places formed 
lymphoid nodules Separated horn this by a dense connective tissue 
septum was a mass of moie neoplastic-looking tissue composed of a 
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mixture of fibroblastic tissue, lound cells and cells of indefinite shape 
with lather large, clear, oval or round nuclei and without distinct 
nucleoli Mitotic figures were common in some areas among the cells 
Clear myxomatous areas were piesent in a small amount There was 
mfiltiation of all the types of tissue between the striated muscle fibers 
at the edge 

A diagnosis of mixed tumor of the lacrimal sac was made Radium 
was implanted m the cavity from which the tumor was removed 
Theie was no recuirence ten months after the operation 

DISCUSSION 

Dr John W Burke, Washington, DC A man, aged 73, seen 
on March 18, 1936, complained of sticking of the lids and epiphora 
Examination showed a small growth protruding from the lower right 
punctum Pressure on the lid would make the growth protrude fur- 
ther, on relaxation, it would drop back into the dilated canaliculus 
On palpation, a rathei firm, solid growth was felt On April 23, with 
local anesthesia, the canaliculus was split to the inner canthus The 
giowth was lifted out It did not seem to be adherent, and there was 
no bleeding when it was removed The mucous membrane of the cana- 
liculus was stretched and slightly hyperemic but otherwise showed no 
changes The tumor was pear shaped and measured 8 by 5 mm It was 
pinkish yellow, slightly vascular and not pigmented 

Microscopic examination showed a papillary tumor with small con- 
nective tissue coies covered by multiple layers of stratified squamous 
epithelium with some leukoc 3 dic infiltration m the tumor and m the 
stalks There was no evidence of infiltration, and the lesion had all 
the appearance of a benign tumor A diagnosis of epithelial papilloma 
was made 

Panophthalmitis and Sympathetic Ophthalmia Dr Bernard 

Samuels, New York 

This article appeared in full in the November issue of the Archives. 
page 804 

Metastatic Septic Endophthalmitis with Ring Abscess of the 

Cornea Report of a Case with Description of Anatomic 

Changes Dr C W Tooker, St Louis 

A man, aged 53, entered the hospital in June 1932 for the treat- 
ment of a bilateral mastoiditis After operation he seemed to have made 
a good recovery but was brought to the hospital again in January 1933, 
when a staphylococcic septicemia was discovered Vision in the left 
eye was limited to perception of light The cornea was clouded The 
ms and anterior chamber were filled with exudate Blood cultures on 
two occasions showed the presence of staphylococci The patient lived 
three days, and a complete autopsy was done The left eye was removed 
and sectioned 

(Sections and photomicrographs weie shown to demonstrate the 
anatomic changes ) 



1103 


SOCIETY TRANSACTIONS 

Orbital Hyperostosis Its Occuerekce ik Two Cases of Mekin- 
GiOMA OF THE Skull Dr Arnold Ivxapp, Kew lork 
This article appears in full, ^Mth discussion, in this issue of the 
Archi\t;s, page 996 

(fl) Leiomyoma akd (&) Blood Cyst of the Iris Report of Cases 
Dr E C Ellett, Memphis Tenn 

This article im11 appear in full iMth discussion, in a later issue of 
the Archfi^es 

Ocular Makifestations in Brucellosis (Ukdulaht Fever) 
Dr John Green, St Louis 

This article Mill appear in full, with discussion, in a later issue of 
the Archives 


Syphilitic Optochiasmic Arachnoiditis Dr Derrick Vail. 
Cincinnati 


A review of the literatuie revealed numerous reports of cases of 
optochiasmic arachnoiditis in persons nho showed clinical or laboratori 
erndence of syphilis A man, aged 58, rvho ivas thought to have been 
tabetic for five years and had received long couises of antisyphilitic 
treatment, complained of progressive loss of vision m spite of the treat- 
ment The right eye became entirely blind, and vision m the left e}e 
ivas reduced to ability to count fingers at 3 feet (91 cm ) because of a 
large central scotoma The outline of the disks vas sharp, except foi 
nasal blurring and a depressed center, and there was a visible, greenish 
white lamina cnbrosa, the vessels w^ere markedly reduced in caliber 
A diagnosis of optochiasmic arachnoiditis w^as made Craniotomi' m 
the right frontal region, performed on April 4, 1938, by Dr Nolan 
Carter, 'of Cincinnati, disclosed an old leptomeningitis, involving espe- 
cially the under surface of the frontal lobes The chiasm and optic 
nerves w^ere hidden and entangled in sheetlike bands of old inflam- 
matory tissue Examination of a fragment of the thin inflammatoiy 
membiane showed a thickened arachnoid with epithelioid cells and 
secondaiy fibiosis 

DISCUSSION 


Dr Ralph I Lloyd, Brookl}n I had a case of specific chiasmic 
arachnoiditis in wdnch the change came on suddenly The right eye became 
blind o\emight Examination of the other eye showed temporal quad- 
ranopia The patient w^as seen b}'’ an otolaryngologist, wdio removed 
the ethmoid cells on the affected side The tissue was sent to a patholo- 
gist, who reported hyperplastic rhinitis and said that it w'-as a sufficient 
cause to explain the sudden loss of nsion In about a month the other 
quarter of the affected half-field disappeared, leaving a picture typical 
of that seen m disease of the pituitary gland, i e , one blind eye and 
hcmiaiiopia in the other eye The vision before the operation was nearly 
20/20 and the knee jerks were normal At the end of the following 
month Msion in the macular area of the remaining half-field nas conw 
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pletely gone In the couise of the next three months the patient was 
totally blind His Wasseimann reaction was 4 plus He first said that 
he had never had a syphilitic infection, but he finally admitted having 
had one thirty-five years previously 

(The mannei in which the visual field became constiicted to the 
vanishing point was demonstiated by slides, which levealed particu- 
larly the similaiity of the changes m the visual field to those associated 
with lesions of the pituitaiy body ) 

Dr Derrick Vail, Cincinnati I am grateful to Di Lloyd for 
pointing out the piogiessive loss of the field of vision m these cases 
fiom beginning to end He pointed out the importance of the chiasmal 
aiea m certain lesions and called attention to chiasmic defects in the 
visual field, which can explain many other i amifications, foi example, 
the traumatic type of optochiasmic aiachnoiditis and the suggestion that 
syphilitic atioph}^ of the optic nerve is due to a lesion arising m the 
chiasmic cisteina and aftecting the optic nerve 

Lesion or the Optic Tract Probably the Result of Infected 
Sphenoid Sinuses Dr Albert N Lemoine, Kansas City, Mo 

This article appears in full, with discussion, in this issue of the 
Archives, page 966 

Correction of Entropion by Transplantation of the Orbicularis 
Muscle or the Lower Eyelid Dr John M Wheeler, 
New Yoik 

Many procedures have been suggested for the collection of spastic 
entiopion Most of them, but not all, depend for tbeir effectiveness 
on a downwaid pull calculated to unroll the inverted lower lid and to 
prevent turning m of the margin b)'^ downward ti action on the skin 

The operation desciibed depends for its effect on pressure at the 
lower margin of the taisus of the lowei lid, obtained by tightening 
some of the fibers of the oibicularis muscle The operation pi events 
entropion and at the same time gives support to the eyelid 

discussion 

Dr Edward Jackson, Denver Is theie any difficulty in isolating 
the portion of orbiculaiis muscle that is wanted, and how does one 
judge this portion in cutting the strips of muscle before proceeding to 
use them^ 

Dr J E Weeks, Portland, Oie For many years I have employed 
a simple operation for the coirection of spasmodic entropion of the lowei 
eyelid with most satisfactory results An incision is made 3 mm below 
and parallel to the margin of the hd, extending from the punctum almost 
to the outer commissure A cuived incision is now made connecting 
with the extremities of the first incision, including as much integument 
below the first incision as is thought desirable The subcutaneous tissue 
and the underlying fibers of the orbicularis muscle are excised with the 
skin The margins of the wound are approximated by means of fine 
silk sutures Three sutures are then passed through the margin of tie 
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lid fiom above downwaid, beginning in the iiitei marginal space and 
emerging on the cutaneous surface 2 mm below, one suture being m the 
middle of the lid and one on each side, about halfway to the canthi 
Each sutuie is then passed into the skin of the cheek about 4 mm directly 
below its point of fiist enieigence, again emerging 2 mm farther down 
A small roll (3 mm m diametei) of iodoform gauze is passed beneath 
the sutuies, and the ends of the sutuies aie tied, causing maiked 
ectropion of the maigin of the lowei hd The sutuies aie lemoved at 
the end of six or seven days 

Dr Ramon Castroviejo, New Yoik With no knowledge of 
Di Wheelei’s opeiation but simply after watching him woik I decided 
to operate in a couple of cases I did not find the pioceduie difficult 
I have also been able to coiiect entiopion of the uppei lid by the same 
method 

Dr John M Wheeler, New Yoik Piocaine hydiochloiide is 
thoioughly injected into the lower lid, so as to get good magnification 
of the fibeis and to reduce the entiopion while the operation is going on 
In the second piocedure I spoke of it is peifectly feasible to clamp 
the hd so that theie will be no hemoirhage Since one is almost suie 
to cut the palpebial aiteiies during dissection, one should clamp them 
I like to leave the oibiculans muscle in place and with the scissois cut 
down against the taisus in which the strips aie outlined, I then lift 
the outlined strips with a pan of forceps and cut undei them with veiy 
fine scissois By holding the strip on a hook it is easy to carry on the 
dissection towaid the end of the lid and then to put in the sutures in 
such a way as to be suie of the accurate ovei lapping and the position 
of the tightened stiips of orbiculaiis muscle 

A New Method for Transplanting Pterygium Dr Edwin M 
Neher, Salt Lake City 

This aiticle will appear m full, with discussion, in a latei issue of 
the Archives 


Inferior Iridotomy in Operations for Cataract on Eyes with 
Posterior Synechiae or Pupillary Membrane Value of 
Operation Dr Paul A Chandler, Boston 

This aitide appeared in full in the Octobei issue of the Archives 
page 641 ’ 


mSLUSSlON 


Dr pERRiciv Vail, Cincinnati Dr ChandleCs contribution is goino' 
to be of gieat value to any one who does ope.ahons for cataract! and 
I know that I will follow Ins precepts m such cases as he desciibed 
1-01 a numbei of years I have performed mfeiior iridotomy m other 
cases, particularly in those m which there has been loss of vitreous 
following the extraction of cataract After loss of vitieous the pupil 
always assumes a hammock shape o. a boat shape This produces a 
d.ag on the p.lla.s of both sides which may be kiated b? don, An 
n fcuo. indotomy at the time of the extraction, m spite oflhe TaLe! 
0 fu.the, loss of vitieous If the operation ,s skilfully done wrth So 
Xoyes scissors, fui tiler loss of vitreous is not great ^ ^ ^ 
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Ophthalmology Comes of Age I The Years 1908-1915, up to 
THE Establishment of the Examining Board Dr Sylvester 
Judd Beach, Portland, Me 

History relates that m 1913 the three national ophthalmologic 
societies appointed a joint committee After due consideration, this 
committee evolved the scheme of an examining board As a conse- 
quence, m 1915 what is now the American Board of Ophthalmology 
was organized Even m the chronicles of the board there is no hint 
that there was anything more complicated than this about the origin of 
a movement which has revolutionized postgiaduate medical education 
In reality, for a period of j'ears several groups had in divergent ways 
been wiesthng with an unsavory situation It was by deft use of the 
momentum they created that this solution was finally reached 

DISCUSSION 

Dr George F Libby, San Diego, Calif In 1912, under Dr Jack- 
son’s directions, there was established in Denver a postgraduate school 
for advanced teaching m ophthalmology There were 11 students, 1 
from Pennsylvania, 2 from the Middle West and 8 from Denver The 
course was of six weeks’ duration In the following year, after a year’s 
reading in ophthalmology under Dr Jackson’s direction, 3 members of 
the class received the degree of Doctor of Ophthalmology at the state 
universit}'' This movement, leading to the certification of men who 
had taken advanced work in ophthalmology, such as the course given 
111 Pennsylvania and similai courses in the University of Minnesota, 
and to the degree of Doctor of Science in Ophthalmology, had an 
impoitant bearing on the development of the board 

Dr W B Lancaster, Boston The society is grateful to Dr Beach 
for this important historical contribution Perhaps the ophthalmologists 
here think that it is a simple matter to write such a paper, that all one 
has to do is to look up the records of the Ti ansacfions to find what 
was done year by year i There is a gi eat deal more to it than that 
The historian has to evaluate what he finds and interpret it, but even 
the lecords are meager They simplj'’ say ‘fit was moved and cairied, 
etc ” Take the epoch-making meeting of last night , when the future 
histoiian tries to find out the facts he will simply be confronted with 
the record “moved and voted ” Nothing will be said of how Horatio 
held the bridge, who fought on his light hand and who on his left 
hand, what soldieis stood behind him or how they met the onslaughts 
of the reactionaries and the die-hards ' Perhaps every one thinks that 
when the American Board of Ophthalmology was formed everything 
was peaceful, but I can assure them that that baby was born with tears 
and travail and that when the board first made its appearance many a 
finger of scorn and ridicule was pointed at it by men in high position 
Fortunately in those days the leaders were men of vision and of cour- 
age, but of vision especially, who could see the future when others were 
in the fog and who led on to great achievement, so that now ophthal- 
mologists are proud to have the stone which was originated by inany 
of these men made the headstone of the corner ophthalmology leading 
all the specialties, from otolaryngology to surgery 
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Traumatic Retinal Angiopathy Dr Arthur J Bedell, Albany, 
N Y. 

The change in the fundus in cases of traumatic retinal angiopathy, 
consisting of large fluffy white masses with many superficial and deep 
hemorihages about the disk, is pathognomonic This condffion was 
mentioned by Jacobi in 1868 and was completely described by Purtscher 
m 1910, since which time his name has been commonly associated 

with it 

(Lantern slides of pieviously published illustiations accompanied a 
leview of the literature ) 

I wish to add 3 new cases to the small number lepoited The con- 
dition in 1 was caused by a severe injury to the side of the head, in 
another, by compression of the chest, tiaumatic asphyxia and fracture 
of the dorsal vertebrae, and in the thud, by fiacture of the third and 
fouith lumbar vertebrae 

(Seiial color photogiaphs of the fundus weie shown to demonstrate 
the clinical history ) 

The Cultivation of Human Conjunctival and Corneal Epi- 
thelium in Vitro Dr Phillips Thygeson, New Yoik 

Certain viruses affecting the human conjunctiva and cornea have 
failed to grow in cultures of chick embryo tissue, and many require 
human epithelial tissues Experiments on the cultivation of human con- 
junctival and corneal epithelium are reported, including notes on the 
histologic structure of the developing tissues A technic suitable for 
use in virus studies is outlined 


discussion 

Dr Daniel B Kirby, New York Di Thygeson is to be con- 
giatulated on the development of this method of cultivation of tissues 
from the human eye Dr Cairel and Di Ebeling have both expressed 
themselves as admiring very much the progress which Dr Thygeson 
had made in this research It will be of further value in researches in 
psychology and in pathologic studies of othei human ocular tissues 

Dr Ramon Castroviejo, New York I was particularly interested 
m Dr ThygesoiTs presentation, because he has brought out some points 
that had been the object of debate He has illustrated that epithelial 
tissue cultivated in vitro gives origin only to epithelial tissue In the 
same way, connective tissue can give origin only to connective tissue 
cells 

In reviewing the liteiatuie on the histologic picture of keiatoplasty, 
published by some Fieiich authors, I was surprised to find the state- 
ment that connective tissue cells which developed to repair corneal 
wounds ong, rated from epithelial cells This observation Ltirely dis- 
agrees with Dr Thygeson s findings and with my own microsconic 
stud) of corneal grafts both iii animals and m human beings I found 
like D. Thygeson, that epithelial cells can reproduce only epithXi 

ofthe"amelr„™“‘''’' P«ex.st»s 
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Anothei point stiessed by Di Thygeson in his presentation was 
that the giowth of tissue cultures was the same, whethei the tissue 
was obtained fioin fetuses, stillborn infants or adults This obsei- 
vation also disagiees with the clinical finding that tiansplants obtained 
fiom stillborn infants behaved in exactly the same manner as tians- 
plants obtained from adults' eyes 

Dr Thygeson deseives to be congi atulated for his thoiough and 
most mteiestmg piesentation 

Results or Autotransplantation of Cornea into Anterior 
Chamber Their SicNincANCE Regarding Corneal Nutrition 
Dr Trygve Gundersen, Boston 

This aiticle appeared in full in the October issue of the Archives, 
page 645 

Some Pharmacologic Reactions or Isolated Iris Muscles Dr 
Parker Heath, Detroit 

An experimental study was made of some of the actions of iiis 
dilators and sphincteis in animals The method used consisted of a 
delicate suspension of isolated sphincter or dilator in solution, the 
changes were electiically amplified and then recoided by light beams 
on sensitized papei Various stimuli and depiessors were used, espe- 
cially those classed as sympathetic and pai asympathetic Physiologic oi 
spontaneous reactions were noted 


DISCUSSION 

Dr H S Gradle, Chicago About twelve years ago I woiked on 
the time reaction of the pupil I employed a similar method in the 
human being in the hope of establishing a moie accuiate timing of 
the pupillary leaction The appaiatus employed was a modification 
of the ordinary clinical electiocaidiograph, and the method was similai 
to that described by Di Heath Intel estingly enough, the electrodes 
were applied to both sides of the scleia (the difference m potential was 
what was desired), and the results were negative One can obtain 
satisfactoiy graphs on the human subject by the use of nonpolarizing 
electiodes, which show clearly the electrical leactions of conti action of 
the sphincter and also of the dilator fibeis It is tiiie that the stimulus 
used here was merely the stimulus of light, but different A’^alues for the 
sphincter and dilator effects were obtained which led to the impiession 
that the dilatoi fibeis are infinitely weaker than the sphincter The 
experimental method described by Di Heath is applicable to the living 
human eye, with the exception that side currents aie set up which form 
almost uncontrollable reactions of the extraocular muscles which tend 
to cloud the issue Consequently, Di Heath’s method is a marke 
advance in using the isolated ins muscle and in eliminating all extra- 
neous influences 
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Axiseikonia Dr Walter B Lancaster, Boston 

This article appears in full in this issue of the Archives, page 907 

Aniseikonia A Clinical Study of 836 Patients Dr Conrad 
Berens, New York 

The data obtained in this study seem to indicate that correction of 
aniseikonia inav be a factor in some cases in the lehef of ocular com- 
plaints and geneial symptoms which appaiently aie not eliminated by 
the wealing of oidinary coirectmg lenses, orthoptic training and othei 
foinis of tieatment The correction for ametropia was changed in 
some cases, in othei s, accommodation seemed to be impioved for some 
unknown leason Muscle balance was undoubtedly changed in some 
instances, and fluctuations in the physical condition may have been 
coincident with the weai ing of the iseikonic lenses , these and othei 
factois should be taken into consideiation in evaluating results 


DISCUSSION ON PAPERS BY DRS LANCASTER AND BERENS 


Dr Edward Jackson, Denver Studies on aniseikonia as repoited 
ill the papeis of Drs Lancaster and Berens have fai -reaching effects 
They are close to the question of cerebial action and association, beyond 
the boundaiies of what the gieat mass of people have learned to do 
with their eyes Individual diffeiences must be consideied before the 
significance of the tables that weie piesented is undei stood 

Dr Herman N Burian, Hanover, N D I have studied the 
impoitance of peiipheial fusional stimuli foi the lelative position of 
the two eyes, for the piocess of fusion is in itself a well lounded 
problem of physiologic optics, and its investigation was not undertaken 
with specific legal d to aniseikonia As a side result, howevei, I obtained, 
as Di Lancastei pointed out, the conclusive pi oof that the measure- 
ments of artificially induced differences m size aie identical, no matter 
whethei they aie taken with or without oculai movements In other 
woids, an actual diffeieiice m size was measuied, not a possible 
anisophoiia 

One has to assume that the lelative diffeience in the sizes of the 


ocular images gnes rise to difficulties m fusing the images of the two 
eyes The lesult is that in peisons affected with aniseikonia the con- 
stant stiuggle to bung about and maintain fusion produces the well 
knoun s 3 mptoms One has to lely on the repoits of the patients as to 
the relief the} obtained by weaimg an aniseikomc collection and from 
these repoits to diaw conclusions concerning the validity of one’s 
assumption of the effectiveness of size corrections There is, however 
an objectue sign which seems to me especially convincing ’as to the 
value of aniseikomc collections foi the achievement of perfect binocular 
vision This IS a fact that a marked improvement of depth percen- 
tion can be obtained by the weaimg of an aniseikomc coirection A 
numbei of mte igent patients who are good observeis report spon- 
ancousl; that they have noticed such an improvement or that ?hev 
hare expeiienced for the fiist time real stereoscopic three-dimensioml 
Msion The, often report in connection ,vith this a consideiable iZrove- 
incnt in vision for fine, close work and for certain outdoor actmties 
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Objectively, this subjective impiession of the patients has been checked 
with the Keystone chart, and it has been found that there actually was 
a marked improvement in their depth perception If such patients do 
not wear then glasses foi a few hours, their depth perception will be 
more or less reduced Immediately after putting on the glasses, they 
show 100 pel cent depth perception and do not lose it for a longer oi 
shorter time after taking the glasses off 

Finally, I should like to mention a last point Dr Beiens has men- 
tioned that m his cases there was no noticeable influence of aniseikonic 
corrections on the phorias of the patients This is not astonishing, and 
it IS evident that one cannot expect such an influence if one defines the 
phorias as the position of lest of the eyes This position, so fai as it 
IS due to mechanical factors, cannot be expected to change Under 
normal conditions of seeing it is not true that all innervational influences 
are excluded, and one can well imagine that it will be much easier for 
a patient with a considerable amount of phoria to oveicome the anomaly 
in the position of rest if the process of fusion is facilitated by matching 
the images of the two eyes This is probably another important factor 
which contributes to the great benefit some patients derive from the 
wearing of aniseikonic corrections 

Aleukemic Lymphosis Involving the Upper Lids Pathologic 
Changes Dr Frederick T Tooke, Montreal, Canada 

The patient, an elderly, corpulent person, had heavy pendulous eye- 
lids that were everted with difficulty The palpebral conjunctiva was 
ischemic, appearing somewhat like moist blotting papei The skin 
was not attached to what felt like a generalized involvement of the 
meibomian glands The lids measured from 7 to 7 5 mm A contrast 
measurement of a patient of the same body weight was 2 mm 

Clinical examination revealed a generalized glandtilai involvement, 
including the posterior cervical glands, the preauriculai glands, the 
epitrochlear glands and the axillary and inguinal glands Adiposity pre- 
cluded palpation of the spleen Biopsy was performed on the left upper 
lid and on one cervical gland 

Microscopic sections of lymph gland showed loss of normal struc- 
ture due to an intense proliferation of closely packed, small, round 
lymphoid cells The cells were uniform, tending to be a trifle angulai 
in some areas with a suggestion of clinging to the reticulum The 
picture presented corresponded to that found on the borderline between 
a lymphatic leukemia and a relatively mature form of lympho- 
sarcomatosis One is inclined to classify the condition among the kata- 
plasias, 1 e , as a rather immature form of lymphatic leukemia 

Sections from the eyelid showed densely packed lymphoid cells 
which were of medium size, they exhibited occasional mitotic figures 
and corresponded to the elements met with in the lymph gland described 
here One also places the proliferation among the more immature forms 
of kataplastic processes, with an appreciation of the fact that it borders 
on a lymphosarcomatosis The pathologic changes wei e similar to, 
though somewhat more immature than, those frequently describe 
under the term “lymphatic leukaemia cutis ” 
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The blood picture showed marked anemia, with a tendency for the 
cells to be somewhat larger than normal and of poor regenerative 
ability The white blood cells showed a deficiency m the number of 
myeloid elements, with some immature forms The lymphocytes were 
increased, and this increase appeared to be due to the presence of 
occasional lymphoblastic cells, similar to those met with in the lymph 
glands 

The blood picture was not typical of lymphatic leukemia or of 
lymphosarcomatosis One is inclined to believe that the condition prob- 
ably lies on the borderline between these two diseases It is under- 
standable that such an intermediate type might well occur when one 
considers the intimate relationship between these two conditions and 
the fact that the latter is simply a pathologic process of a more imma- 
ture undifferentiated nature For the purpose of classification the con- 
dition desciibed here is probably best considered aleukemic lymphosis 

DISCUSSION 

Dr John E Weeks, Poitland, Ore Could the condition in this 
case be Mikulicz’ disease, as described by Piofessor Mikulicz, of Bres- 
lau, Germany, some yeais ago^ 

Dr Edward Jackson, Denver Although ladiation therapy has 
been tried on the lymph glands in cases such as this, I should try the 
effect of vitamins, especially vitamin B 

Dr John E Weeks, Portland, Ore A case similar to that 
reported by Dr Tooke came under my observation a year and a half 
ago I was surprised at the enlargement of the glandular elements and 
particularly of the eyelids themselves Under irradiation the lymphomas 
entirel)- disappeared or were reduced in size at least during a period of 
about nine months, and the patient’s general health appeared to improve 

Dr Frederick T Tooke, Montreal, Canada In reply to Dr Weeks’ 
question, I thought that the pathologic changes in Mikulicz’ disease were 
much more definitely sarcomatous than those manifest in this case, 
also the blood picture as described here should answer Dr Weeks’ 
question more clearly 

The suggestion of Dr Jackson regarding treatment might have been 
tried, but probably it would not have had much effect, considering the 
lapid decline of the patient from the time he came under observation 


Orbital Mechanics and Limitations and Movement of the Eye, 
Optic Nerve, Oblique Muscle and Muller’s Muscle with 
Relation to Exophthalmos, Separation of the Retina, 
Thrombosis and Postoperative Malaise Dr Clifford e’ 
Walker, Los Angeles 


Several problems are encountered in work on the separated retina 
the more notable of which follow (1) absolute blindness immediately 
after traumatic sepaiation which persists without interruption and (2) 
nausea and vomiting, apparently of the cerebral type, following more 
or less difficult operations m certain quadrants, with perhaps excessive 
tension on the optic nerve m spite of the fact that tenotomy is not 
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Some of the factois involved, togethei with a consideration of the 
accessoiy function of the smooth and oblique muscles, deduced from a 
common type of retinal separation with the tear in the neighborhood 
of the attachment of the supeiioi oblique muscle, can be studied to 
advantage m the light of oibital mechanics exhibited by models 
Visualization of these mechanics has been found inefficient with large 
heavy models used almost exclusively heretofore An attempt has been 
made, therefore, to make skeletonized oi semiti ansparent models of 
exact size which aie diffiei entiated with color and enlarged by means 
of photoprojection and have various degrees of motion and tint 



Book Reviews 


Mcthodik dcs oplischcn Rauinsinncs und dci Augcnbewcgungcn. 
Abdeihaldcn’s Handbucli dci biologischcii Aibcilsmclliodcn. 
By Ainiin 'r.schcnn.ik-.Scyscnogg Soclion V, pai( 6, no. lu. 
Pp. 325, with 88 illnslialions Beilin. Ut])an and Sdiw.u/enlxMg, 
1037 


Since V. B. Hofmann’s conlulnUion lo 'I'l^CKstedt’s “Handhndi dei 
physiologischcn Mclhodik” (1914), no ooinpi chensivc woik conccinin}* 
the methods used in the investigation of the .sense of sp.iee and of the 
oailai inoveinenls has heen pnhlished 'Phis void is now Pilled hy 
Aiinin 'PsHiei inak’s exhaustive .uticlc, which is .ill the inoie welcome 
since the woik of H. jleiinj:’ has heen developed .ind eontiimed by this 
.uithoi inoie than hy any othei living physiologist Nobody c.in eonipcie 
with d'seheunak’s enoinums theoietic Knowledge and pia<lieal expeiicncc 
in the (leld undei discussion 'Phis also accounts foi the f.icts th.it 
111 his aiticle theoietic discussions t.ike u]) inoie sp.iee than one would 
expect to lind in a hook dedicated to the methods of investigation .ind 
that It gives in det.iil pai tiiul.iily the methods used and develo])ed hy 
that .uithoi himself, although ,ill the othei cuiient methods ,iie mentioned 

In an inlioducloiy chajitei 'P.schei ni.ik gives ,i hiief lecapitulation 
of the h.isie ide.is of wh.at he h.is teimed the exact subjectivism in the 
phy.siology of the senses, emjih.isi/ing the necessity of stiiet disci imm.i- 
fion between the olijective geometne disti ihutioii <ind the subjective 
iinpiession of the position m .space 

'Phe (list pait of the woik de.ils with the genei.il methods in the 
mvestig.ition of the scn.se of .space, the lix.ition of the he, id, the diiection 


of ga/e of the obseivei, etc. 'Phe authoi emphasi/es especi.illy thi' gieat 
.ulv.int.ige of self-iecoiding devices, with the help of which, p.n tunl.uly 
of .111 .ippiopn.itc jmneh, jieimanent lecoids of the me.isuiements can be 
(ililained on papei without the necessity of le.iding the sc.des .iftei e.ieh 
setting A speci.il ch.ijitei is devoted to the m.itheinatical method of 
the theoiy of pioh.ibililies 

'i'he speii.il discussion of the sense of sp.iee is subdivided into the 
methods devised foi the mvestig.ition of the peiceplion of spate in 
nionocul.u .ind m binoeul.ii vision 'Po the fust pcit.iin llie methods of 
deteiimnmg the visu.il lield; these methods aie not tieated exh.uistively, 
since they h.ive heen tonsideied in det.iil in othei, mostly clinic.il, puhh- 
lations It is, liowevei, inteiesting lo note tli.it 'Pscheim.iK i eemphasi/es 
the f.ut th.it the lesliiction of the coloi sense in iiidnecl vision is jMiiely 
lel.Uive ,ind th.it one is not w.ui.inted in sjie.iKing of .ibsolute coloi blind- 
ness m thcpeiipheiy of the visual held. 'J'he lel.itive lotalm.ilion m sp.iee 
without movements of the eyes is discussed mou- e.xli.uistively 'J'he 
theoietic sigmlK.uHe of the v.iiious .isymmetnes in loc.ih/ation (.ingulai 
disciejuncies, disci eji.uuies m diiection, Kundt’s p.utilinn expeiiment, 
tht ladial shunkage of .i test object in indiiect vision, etc ). which pl.iy 
such an iiujKnt.mt lole m the found.ition of the subjectivistic concc-ntion 
of phvsiologK optics, IS tuMted thoioughly, and the methods foi then 
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determination are described Tschermak’s deductions from these dis- 
ci epancies concerning a difference between the nodal projection center 
of the letina and the prenodal functional center as point of reference 
foi a division of the retina are worthy of consideration He emphasizes 
that the significance of the discepancies in question can be evaluated 
properly only when it has been cleared up whether, and to what extent, 
they depend on asymmetiies of the dioptric apparatus of the eyes 

The examination of the sensorial and motor orientation in space, 
1 e, the absolute and egocentiic localization, disclmation and conchna- 
tion of the vertical and the horizontal meridian with various positions 
of the head and body and undei the influence of acceleration, is discussed 
at length Much space is taken up by intei esting theoretic considerations, 
which are warranted because of their importance for the physiology of 
flying and for clinical examinations 

The methods concerned with the investigation of binocular space 
perception are subdivided into a number of chapters The first chapter 
deals with the study of the haploscopic and stereoscopic effects produced 
without the use of instruments The conception of the sensorial cyclopean 
eye is discussed and explained with the aid of a diagram Of special 
importance for the clinician is the method wherein haploscopic and stereo- 
scopic effects aie achieved with the aid of coloied (red and green) 
devices, the method of Haidinger’s polarization brushes and, above all, 
the after-image method The last method becomes especially important 
in the investigation of the visual act of squint, because it permits the 
determination of the retinal (sensorial) coirespondence Methods are 
desciibed for measuring the angle of squint and examining the dominance 
of one eye by means of retinal rivalry 

A detailed desciiption is given of the mirror haploscope, especially 
in the form developed bj'^ the author 

The methods for determining the con esponding letinal points, pai- 
ticularly those based on the determination of the apparent frontal plane 
(“horopter determinations”), are treated at length, and the instruments 
and their use are described The methods based on other criteria (single 
appearance of a test object, constancy of the visual directions and 
maximal sensitivity to stereoscopic diffeiences) are also taken into 
consideration In this chapter mention is made of the influence which 
differences in size and shape of the ocular images (aniseikonia) have on 
the form of the horopter The last chapter of the methods concerned 
with space perception deals with binoculai depth perception After an 
introduction giving the basic ideas concerning depth perception, there 
IS a description of a number of arrangements and instruments for the 
investigation of this function The various factors which influence 
stereopsis and have a bearing on the stereoscopic methods — time factor, 
factors concerning the localization of the images, dioptric factors and 
oculomotor factors — ^ai e discussed and then importance evaluated I nt 
chapter on binocular vision closes with a discussion of secondary, 
empiric and interpretive movements which lead to the sensation of dep i 
not based on vision with disparate retinal points 

The next part of the work deals with the investigation of 
ments of the eyes The question of the center of rotation of the eye 
and of its determination on the axes of rotation as well as charac eiis i 



BOOK REVIEWS 


1115 


of the ocular muscles and the laws governing the movements of the 
smde eye are discussed m detail The special methods for testing the 
lanl of Donders and Listing are presented, and particular J 

IS daced on the after-image method which Tschermak considers best 
ani in general, quite adequate An exhaustive description is given ot 
Tschermak's model illustrating Listing’s law For the examination of 
the voluntary movements of the eye, as they occui under the ordinary 
conditions of seeing, one has to resort to one of the various methods 
of photographic registration, which are described in full 

The discussion of the associated movements of the two eyes is begun 
with Bering’s law of equal innervation of the oculomotor apparatus 
I'his IS followed by a discussion of the complex of accommodation, 
convergence and pupillary reaction, i e , the adaptation of the eyes 
for near and for distant vision Special emphasis is given to those 
movements wdiich Tschermak designates as “adaptative movements” 
They bring the eyes comparatively slowly into a suitable tonic equilib- 
rium, in which they remain for a certain length of time These move- 
ments are ( 1 ) corrective movements, i e , movements which tend 
to overcome differences in the oculomotor apparatus of the two eyes 
(heterophorias) , (2) fusion movements, which are produced undei 
artificial conditions (prisms, etc ) and serve the purpose of maintaining 
binocular single vision , and (3) static changes in the position of the eyes, 
the purpose of which is to maintain the normal position of the meridians 
of the eyes in spite of the influence w^hich changes of the position of 
head or body have on the oculomotor apparatus 

For the investigation of the heterophorias, Tschermak describes, 
besides mentioning other methods, his own phorometer and his after- 
image method, which allows the determination of heterophorias with 
purely monocular fixation The methods for investigating the fusion 
movements (with the haploscope or prisms) and the static and optokinetic 
changes in the position of the eyes are described briefly 

The work closes with a discussion of cinematographic devices, i e, 
devices wuth the aid of wduch sensation of movement can be produced 
(stroboscope, strobostereoscope, moving pictures, Archimedes’ spiral, 
Dvorak-Nach’s phenomenon, Pulfrich’s stereo-effect, etc ) , and with a 
short mention of the methods for the production of optokinetic 
nystagmus 

In the scope of a short review it is impossible to do justice 
to Tschermak’s work, wnth its abundance of knowledge, facts and 
valuable suggestions Wlioever is interested, or w^ants to do research 
work, in the field of space perception and the physiology of ocular move- 
ineiils will ha\ e to refer to Tschermak’s wmrk in the original 

A Bielschowsky 

Ottalmologia del paesi calj. By Prof Vittona Ruata, Italy Cloth 
modara.c s,ze on trcp.ca! ophthalmoloCT ’ Ruata haS 
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of living and practicing in North Africa (Libya and Egypt) and of 
studying in other tropical countries In the preface he states that he was 
urged to undertake this task because of the lack of a similai manual, 
not only in the Italian medical literature but in that of some othei 
countries as well 


The authoi adheies stnctl 3 '' to his purpose — to be practical — 
leferiing to expeiimental theories only when he thinks that they may be 
of some help to the reader 

The volume is divided into nine chapters In the first chaptei Ruata 
describes the effects of climatic and atmospheric elements — wind, dust, 
light, etc — on the eye in ti opical countries, their consequences and 
their causal relationship to diseases of the conjunctiva oi to the other 
structures of the eyeball 

After a review of the lesions caused by insects or by animal bites, 
the animal parasites which frequently cause ocular disease are listed 

As would be expected, the chapter on trachoma is the piece de 
resistance of the book Ruata has had a great deal of experience with 
this problem in European countiies and in Egypt, in which, he asserts, 
trachoma affects a greater percentage of the population than in othei 
countries The reader will find of inteiest the observation of the authoi 


that in Tunisia, Libya, Egypt and Ethiopia the black race is less 
affected by trachoma than the yellow or Mongolian lace While the 
native Egyptian population is affected nearly 100 pei cent, as one goes 
into the Egyptian Sudan (where the population is mostly Negro) 
trachoma is found m only about 10 per cent of the population Also, in 
Ethiopia and in Somaliland tiachoma is almost absent among the 
natives, while on the opposite side of the Red Sea (where the popula- 
tion IS mostly of Arabic blood) trachoma is found in almost 100 per cent 
of the population For these reasons the author thinks that race 
lather than climate is the principal factor determining the incidence of 
trachoma in the tropics 

The last few chaptei s of the book are devoted to ti opical diseases 
which affect the ocular adnexae 

In my opinion the author has succeeded in presenting a practical 
volume on tropical ophthalmology which should be a worthy additon to 
the library of any student of ophthalmology, whether or not he is 


practicing in tropical countries 


G Bonaccolto 


An Introduction to Clinical Perimetry By H M Traquan, MD, 
Edinburgh Third edition, revised and enlarged Price, 30 shillings 
Pp 320, with 227 illustrations and 3 colored plates London 
Henry Kimpton, 1938 

Dr Traquair’s textbook on perimetry, which has become a classic, 
now appears in a third edition In a foreword by Norman M Dott, 
the neurosurgeon, the value of quantitative perimetry is emphasized, 
and it IS pointed out that perimetry has now become an integial part 
of neurologic investigation, that speed of examination is particular y 
essential and that fatigue of the patient must always be reckoned wi r 
The book is revised and enlarged, with 48 new illustrations, 
advances in this field are recorded Simplicity of expression and r 
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demonstration of essentially practical methods remain outstanding 
features It is one of Dr Traquair’s great meiits that the procedures 
which he advocates are simple, both as to instrument and as to technic, 
and within the reach of all and that it is not the elaboration of apparatus 
that IS important but the understanding of the one who takes the held 
Emphasis is justly laid on the interpretation and evaluation of the 
findings The author believes that it is unnecessary to burden clinical 
procedures vith elaborateness of doubtful practical value Interpreta- 
tion depends on knowledge of the anatomy of the visual paths and of 
the various uays in which different pathologic conditions act Finally, 
as the examination is subjective, the psychic conditions which may be of 
influence must be recognized 

Ophthalmologists are indebted to Dr Traquair not only for a splendid 
work but for the admirable manner in which he has presented a diffi- 
cult subject Arnold Knapp 


An Introduction to Clinical Scotometry By John N Evans, M D , 
FACS Cloth Price, S4 Pp 266, with 57 illustrations, appendixes 
and bibliography index New Haven, Conn Yale University 
Press, 1938 


In the fiist SIX chapters of this book the author gives in detail 
the history of angioscotonietry, a description of the equipment and the 
technic In the remaining eight chapters he describes in detail the 
normal angioscotoma and compares it with angioscotomas found in 
piimary ocular disease and with those associated with lesions of the 
ner\e bundles The appendixes contain much important data 

The authoi believes that an angioscotoma is not the actual measure- 
ment of ^essel shadows but is a measure of the perivascular space 
A hj-pothesis has been devised correlating the angioscotoma with the 
uidenmg of the perivascular space which produces a dysfunction of the 
synapses m the retina due to oxygen deprivation This theory is sup- 
ported clinically m that although the retinal arterioles are narrowed by 
]3ressure on the globe, the angioscotoma becomes wider 

Angioscotomas produced by retinal edema, diseases of the nasal 
accessory sinuses, glaucoma, true neuritis and pseudoneuritis, intra- 
cianial ^ascular lesions, complicated pregnancy and retinal arterioscle- 
rosis and those associated with strabismus are differentiated from those 
produced by Aanations m the normal eye 


As all defects of the visual field cannot be explained adequately by 
the angiogenic (perivascular space) hypothesis, the neurogenic (nerve 
fibei bundle) hypothesis has been considered and the respective defects 
difleientiated The author feels ‘'that wedge-shaped defects with the 
apex pointing toward the blind spot are ocular and angiopathic in origin 
but A\ here tlie apex is toward the macula the lesion is primarily in the 
pathwaj The picture is rendered atypical, however, where increased 
intracranial pressure is superimposed ” This apparent argumentative 
point inci cases the Aalue of the book, wFich is indispensable to the 
ophthalmologist who does not relegate the examinations of the visual 
fickh to his sccretar} or office nurse 
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The subject is presented completely m this book and is a challenge to 
ophthalmologists that better work in a generally neglected portion of an 
ocular examination can and should be done This is best described by the 
author “Had angioscotoma no other value m a diagnostic sense, its 
study would still be justified, because it provides a topographical outline 
which not only helps in the localization of various processes but also 
supplies a guide to show whether this or that area has been covered 
m a particular study If one has succeeded in outlining a few vessel 
stumps about a blind spot, it is a guaianty that the blind-spot has been 
carefully and i eliably mapped ” 

All ophthalmologists should own and study this book so that desired 
additional data -vvnll be available m the neai future The author is to 


be complimented for a work well done 


W I Lillie, M D 



Directory of Opfittisilinologic Societies 


INTERNATIONAL 

International Association for Prevention of Blindness 
President Dr P Bailliart, 66 Boulevard Samt-Michel, Pans, 6® France 
Secretary-General Prof M Van Duyse, Universite de Gand, band, 

Ostflandern, Belgium , j c 

All correspondence should be addressed to the Secretariat, 66 Boulevard Saint- 

Michel, Pans, 6®, France 


Prov 


International Ophthalmologic Congress 
President Prof Nordenson, Serafimerlasarettet, Stockholm, Sweden 
Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 33 Welbeck St , London, W , England 


FOREIGN 

British Medical Association, Section on Ophthalmology 

President Dr Stewart Duke-Elder, 59 Harley St , London, W 1 

Secretary Dr Thomasina Belt, 13 Mitchell Ave, Jesmond, Newcastle-on-Tyne 

Chinese Ophthalmology Society 

President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 


Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen, Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each 
month 

German Ophthalmological Society 
President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 


Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary T Harrison Butler, 81 Edmund St, Birmingham, England 
Place Birmingham and Midland Eye Hospital 


Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St, Cairo 

All correspondence should be addressed to the Secretary, Dr Mohammed Khalil 

Ophthalmological SoaETY of the United Kingdom 
President Mr T Harrison Butler, Leamington 
Secrctars Mr L H Saiin, 7 Queen St, London, W 1 


Ophthalmology Society of Bombai 
President Dr D D Sathaye. 127 Girgaum Road, Bombay 4, India 
Secrclar> Dr H D Dastur, Dadar, Bombay 14 India 

o® ef=/ron?h‘”'“'”'' « T.„.e 


First 


Secretaries of societies are requested to fumisN c 
to make this list complete and to keep it up to date, necessar} 
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Oxford Ophthalmological Congress 

Hon Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury, 
England 

Time July 1939 

Palestine Ophthalmological Society 
President Dr Arieh Feigenbaum, Abyssinian Str IS, Jerusalem 
Secretary Dr E Sinai, Tel-Aviv 

Polish Ophthalmological Society 
President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of Ophthalmology 
President Dr Malcolm Hepburn, 111 Harley St, London, W 1, England 
Secretary Dr C Dee Shapland, 15 Devonshire PI , London, W 1, England 

SociETE Francaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Pans, 7® 

SoaETY OF Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm 

Secretary Dr K O Granstrom, Sodermalmstorg 4 III tr , Stockholm, So 

Tel-Aviv Ophthalmological Society 
President Dr D Arieh-Friedman, 96 Allenby Str , Tel-Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik Str, Tel-Aviv, Palestine 

Tsinan Ophthalmological Society 

Chairman Dr Eugene Chan, Cheeloo University School of Medicine, Tsinan, 
Shantung, China 

Place Cheeloo University School of Medicine Time Last Thursday of alter- 
nate months 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 

Ophthalmology 

Chairman Dr S Judd Beach, 704 Congress St , Portland, Maine 
Secretary Dr Derrick T Vail Jr , 441 Vine St , Cincinnati 
Place St Louis Time May 15-19, 1939 

American Academy of Ophthalmology and Otolaryngology, 
Section on Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , Chicago 
Executive Secretary-Treasurer Dr William P Wherry, 1500 Medical Arts 
Bldg , Omaha 

Place Chicago Time Oct 8-14, 1939 

American Ophthalmological Society 
President Dr Frederick Tooke, 1482 Mountain St , Montreal, Canada 
Secretary-Treasurer Dr Eugene M Blake, 303 Whitney Ave , New Haven, Conn 
Place Hot Springs, Va 

Canadian Ophthalmological Society 
President Dr S Hanford McKee, 1528 Crescent St, Montreal 
Secretary-Treasurer Dr J A MacMillan, 1410 Stanley St, Montreal 
Place Montreal Time June 19-23, 1939 
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President 

Secretary 


National Society for the Prevention of Blindness 
Mr. William Fellowes Morgan, 50 W. 50th St, New York 
Miss Regina E Schneider, 50 W 50th St , New York 


SECTIONAL 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr R 0 Ebert, 104 Mam St , Oshkosh, Wis 
Secretary Dr G L McCormick, 626 S Central Ave, Marshfield 
Place Oshkosh Time May 1939 

New England Ophthalmological SoasTY 

President Dr Edwin B Goodall, 101 Bay State Rd , Boston 
Secretary-Treasurer Dr Trygve Gundersen, 243 Charles St, Boston 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8pm, third Tuesday of each month from November to April, inclusive 

PAaFic Coast Oto-Ophthalmological Society 

President Dr. F. C Cordes, 384 Post St , San Francisco 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St , San Francisco 
Place San Francisco Time June 19-22, 1939 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 
President Dr H L Goss, Cobb Bldg, Seattle 
Secretary-Treasurer Dr Furman Dorman, 1115 Terry Ave, Seattle 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month, except 
June, July and August 

Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr L J Friend, 425 E Grand Ave , Beloit, Wis 
Secretary-Treasurer Dr Thorsten E Bloraberg, 501-7th St, Rockford, 111 
Place Rockford, III, or Janesville or Beloit, Wis Time Third Tuesday of 
each month from October to April, inclusive 

Saginaw Valley Academy of Ophthalmology and Otolaryngology 
President Dr Don M Howell, Alma, Mich 

Secretary-Treasurer Dr Louis D Gomon, 308 Eddy Bldg, Saginaw, Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month, 
except July and August 


Sioux Valley Eye and Ear Academy 
President Dr R A Kelly, 304 N Mam St , Mitchell, S D 
Secretary-Treasurer Dr J C Decker, 515 Frances Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Eye, Ear, Nose and Throat 
Chairman Dr Grady E Day, Medical Arts Bldg , Atlanta, Ga 
Secretary Dr John R Hume, 921 Canal St , New Orleans 


Southwestern Michigan Triological Society 
President Dr Carl Wencke, Battle Creek 
Secretary -Treasurer Dr A K Zinn, Battle Creek 
Time Third Thursday of alternate months 


Nose and Throat SoasTY 


Western Pennsylvania Eye, Ear, 

President- Dr C M Hams, Johnstown 
Secretary -Treasurer Dr C Wcarne Beals, 41 N Brady St, DuBois 
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STATE 

Colorado Ophthalmological Society 

President A presiding officer is selected for each meeting alternately until all 
members have served 

Secretary Dr John C Long, 324 Metropolitan Bldg, Denver 
Place Capitol Life Bldg , Denver Time 7 30 p m , third Saturday of each 
month, October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr William M Good, 63 Center St, Waterbury 
Secretary-Treasurer Dr S J Silverberg, 201 Park St, New Haven 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr Grady E Clay, 384 Peachtree St, N E, Atlanta 
Secretary-Treasurer Dr J Mason Baird, 511 Medical Arts Bldg, Atlanta 

Indiana Academy of Ophthalmology and Oto-Laryngology 

President Dr C W Rutherford, 23 E Ohio St , Indianapolis 
Secretary Dr Marlow W Manion, 23 E Ohio St , Indianapolis 
Place Indianapolis Time First Wednesday in April 

Iowa Academy of Ophthalmology and Oto-Laryngology 

President Dr H H Lamb, American Bank Bldg, Davenport 
Secretary-Treasurer Dr B M Merkel, 604 Locust St , Des Moines 
Place Davenport 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr Francis E Le Jeune, 632 Maison Blanche Bldg, New Orleans 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 
Place Gulfport, Miss Time May 8, 1939 

Michigan State Medical Society, Section of Ophthalmology 
AND Otolaryngology 

Chairman Dr B Fralick, 201 S Main St , Ann Arbor 
Secretary Dr O McGillicuddy, 124 W Allegan St , Lansing 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Frank N Knapp, 318 W Superior St , Duluth 
Secretary-Treasurer Dr George E McGeary, 920 Medical Arts Bldg , Minne 
apolis 

Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 
President Dr Roy Gngg, Bozeman 
Secretary Dr A W Morse, 507 Phoenix Bldg , Butte 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr Norman W Burritt, 30 Beechwood Rd, Summit 
Secretary Dr A Russell Sherman, 671 Broad St, Newark 
Place Atlantic City Time June 1939 

New York State Medical Society, Eye, Ear, Nose and Throat Section 

Chairman Dr Algernon B Reese, 73 E 7lst St , New York 
Secretary Dr Chester C Cott, 333 Linwood Ave, Buffalo 
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North Carolina Eye, Ear, Nose and Throat Society 


President 

Secretary- 


Dr J M Lilly, 302 Old St , Fayetteville 
Treasurer Dr Frank C Smith, 106 W 7th St, Charlotte 


North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr N A Youngs, 322 De Mers Ave , Grand Forks 
Secretary-Treasurer Dr F L Wicks, S16-6th St, Valley City 
Place Fargo Time May 1939 


Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr L O Clement, 406 State St , Salem 

Secretary-Treasurer Dr Paul Bailey, 833 S W 11th Ave , Portland 

Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 


Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St , Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society Library, Providence Time 8 30 p m, 
second Thursday in October, December, February and April 


South Carolina Society of Ophthalmology and Otolaryngology 

President Dr S B Fishburne, 1430 Marion St , Columbia 
Secretary Dr J W Jervey Jr, 101 Church St, Greenville 
Place Columbia Time Nov 1, 1938 


Tennessee Academy of Ophthalmology and Otolaryngology 

President Dr Kate Savage Zerfoss, 165-8th Ave, N, Nashville 
Secretary-Treasurer Dr W D Stinson, 805 Medical Arts Bldg, Memphis 


Texas Ophthalmological and Oto-Laryngological SoasTY 

President Dr T E Fuller, 100 W Board St,, Texarkana 
Secretary Dr O M Marchman, 1719 Pacific Ave , Dallas 


Utah Ophthalmological Society 

President Dr V P White, 143J4 S Mam St, Salt Lake City 
Secretary-Treasurer Dr E B Fairbanks, Boston Bldg , Salt Lake City 
Time Third Monday of each month 


Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Charles T St Clair, 418 Bland St, Bluefield W Va 
Secretary-Treasurer Dr M H Williams, 30^ Franklin Rd, S W , Roanoke 


West Virginia State Medical Association, Eye, Ear, 
and Throat Section ’ 


President 

Secretarj' 


Dr George Traugh, 309 Cleveland Ave , Fairmont 
Dr Welch England, 621J4 Market St, Parkersburg 


Nose 




Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr Andrew Rados, 31 Lincoln Park, Newark 

Ihee 0 . P w “i A'-c, Newark 

i isce 91 Lincoln Park South Ncwarlr 'Tima o ac 

each month, October to May 45 p m , second Monday of 
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Akron Academy of Ophthalmology and Otolaryngology 

President Dr L E Brown, Second National Bldg , Akron, Ohio 
Secretary-Treasurer Dr C R Anderson, 106 S Main St, Akron, Ohio 
Time First Monday in January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr J Mason Baird, Medical Arts Bldg, Atlanta, Ga 
Secretary Dr Alton V Hallum, 478 Peachtree St, Atlanta, Ga 
Place Academy of Medicine, 38 Prescott St Time Second Friday of each 
month from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Frank B Walsh, Wilmer Institute, Johns Hopkins Hospital, 
Baltimore 

Secretary Dr Fred M Reese, 6 E Eager St, Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m , 
fourth Thursday of each month from October to May 

Brooklyn Ophthalmological Society 

President Dr E Clifford Place, 59 Livingston St, Brooklyn 
Secretary-Treasurer Dr Frank Mallon, 1135 Park PI , Brooklyn 
Place Kings County Medical Society Bldg , 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Buffalo Ophthalmologic Club 

President Dr Ivan J Koenig, 40 North St, Buffalo 
Secretary-Treasurer Dr Meyer H Riwchun, 367 Linwood Ave, Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmology and Otolaryngology 
President Each member, in alphabetical order 

Secretary Dr A H Benz, 706 Medical Arts Bldg , Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from Sep- 
tember to May 


Chicago Ophthalmological Society 

President Dr Georgiana Dvorak-Theobald, 715 Lake St , Oak Park, 111 
Secretary-Treasurer Dr Earle B Fowler, 55 E Washington St, Chicago 
Place Medinah Michigan Avenue Qub, 505 N Michigan Ave Time Third 
Monday of each month from October to May 

Cincinnati Ophthalmic Club 
Chairman Each member, in rotation 

Secretary-Treasurer Dr E R Thomas, 819 Carew Tower, Cincinnati 
Place Holmes Memorial Library, Cincinnati General Hospital Time 8 IS 
p m , third Monday of each month except June, July and August 

Cleveland Ophthalmological Club 

Chairman Dr Paul Moore, Republic Bldg, Cleveland 
Secretary Dr G Leslie Miller, 14805 Detroit Ave, Cleveland 
Time Second Tuesday in October, December, February and April 
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College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Alexander G Fcwell, 1924 Pine St , Philadelphia 

Clerk Dr W S Reese, 1901 Walnut St , Philadelphia 

Time Third Thursday of every month from October to April, inclusive 


Columbus Ophthalmological and Oto-Lapyngological Society 

Chairman Dr Hugh G Beatty, 150 E Broad St , (^lurnbus, Ohio 
Secretary-Treasurer Dr W A Stoutenborough, 21 E State St , Columbus, Ohio 
Place Deshler Wallick Hotel Time 6pm, first Monday of each month 


Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr Edgar G Mathis, 416 Chaparral St , Corpus Christi, Texas 
Secretary Dr E King Gill, 416 Chaparral St , Corpus Christi, Texas 
Time Second Thursday of each month from October to May 


Dallas Academy or Ophthalmology and Oto-Laryngology 

President Dr Lester H Quinn, 4105 Live Oak, Dallas, Texas 
Secretary Dr J Dudley Singleton, 1719 Pacific Ave , Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m, first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 


Des Moines Academy or Ophthalmology and Otolaryngology 

President Dr E G Linn, 604 Locust St , Des Moines, Iowa 
Secretary-Treasurer Dr Grace Doane, 614 Bankers Trust Bldg , Des Moines, 
Iowa 

Time 7 45 p m , third Monday of every month from September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr Arthur S Hale, 1609 Eaton Tower, Detroit 

Time 6 30 p m , first Wednesday of each month 


Eastern New York Eye, Ear, Nose and Throat Association 

President Dr L A Hulsebosch, 191 Glen St , Glen Falls 
Secretary-Treasurer Dr Joseph L Holohan, 330 State St, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 
President Dr R A Gough, 602 W 10th St , Fort Worth, Texas 
Secretary-Treasurer Dr Charles R Lees, 806 Medical Arts Bldg , Fort Worth, 
Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 


Grand Rapids Eye, Ear, Nose and Throat Society 

President Dr Dewey R Heetderks, 405 Medical Arts Bldg, Grand Rapids, Mich 
Secretary-Treasurer Dr Robert G Laird, 116 E Fulton St , Grand Rapids. Mich 

^ SeptTmbT^to May^°^^'^^ ^ Thursday of alternating months. 


Houston Academy or Medicine, Eye, Ear, 
Throat Section 


iNOSE AND 


President Dr Louis Daily, 1215 Walker Ave, Houston Texas 
Secretary Dr Herbert H Harris, 1004 Medical Arts Bldg. Houston Texas 
Place Medical Arts Bldg Hams County Medical Sociel; ^Jme 

8pm, second Thursday of each month from September to June 
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Inpianapolis Ophthalmological and Otolaryngological Society 
President Dr J K Leasure, 23 E Ohio St, Indianapolis 
Secretary Dr Kenneth L Craft, 23 E Ohio St , Indianapolis 
Place University Club Time 6 30 p m , second Thursday of each month 
from October to June 

Kansas City Society of Ophthalmology and Oto-Laryngology 
President Dr E N Robertson, Concordia, Kan 
Secretary Dr John S Knight, 1103 Grand Ave , Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 
Chairman Dr Ben K Parks, 619 Professional Bldg , Long Beach, Calif 
Secretary 'Treasurer Dr Paul Nilsson, 211 Cherry Ave , Long Beach, Calif 
Place Professional Bldg Time Last Wednesday of each month from October 
to May 

Los Angeles Society of Ophthalmology and Oto-Laryngology 
President Dr Clifford B Walker, 427 W Sth St , Los Angeles 
Secretary-Treasurer Dr John P Lordan, 2007 Wilshire Blvd , Los Angeles 
Place Los Angeles County Medical Association Bldg , 1925 Wilshire Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 

Louisville Eye, Ear, Nose and Throat Society 
President Dr Gaylord C Hall, Brown Bldg, Louisville, Ky 
Secretary-Treasurer Dr Charles K Beck, Starks Bldg, Louisville, Ky 
Place Brown Hotel Time 6 30 p m , second Thursday of each month from 
September to May, inclusive 

Medical Society of the District of Columbia, Section of 

Ophthalmology and Otolaryngology 
Chairman Dr Earle Breeding, 1801 I St , N W , Washington 
Secretary Dr Elmer Shepherd, 1606-20th St , N W , Washington 
Place 1718 M St, N W Time 8 pm, third Friday of each month from 
October to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 
Chairman Each member, in alphabetical order 

Secretary Dr Sam H Senders, Medical Arts Bldg, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 
8pm, second Tuesday of each month 

Milwaukee Oto-Ophthalmic Society 
President Dr John E Mulsow, 231 W Wisconsin Ave, Milwaukee 
Secretary-Treasurer Dr John B Hitz, 411 E Mason St, Milwaukee 
Place University Club Time 6 30 p m , second Tuesday of each month 

Minneapolis Ophthalmological Society 

Chairman Each member, in alphabetical order 
Secretary Dr M C Pfunder, 645 Medical Arts Bldg, Minneapolis 
Place Hennepin County Medical Society rooms Time 6 30 p m , fourth 
Monday of each month, October to May, inclusive 

Montgomery County Medical Society 
Chairman Dr P H Kilbourne, Fidelity Bldg, Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , monthly, first Tuesday from October 
to June, inclusive 
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Montreal Ofhthalmological Society 

President Dr L de G Joubert, 690 Dunlop St , l^Iontreal, Canada 
Secretary Dr K B Johnston, 1509 SherbrooU St , W , :^.lQntrcal, Canada 
Time Second Thursday of October, December, February and April 


Nashville Academy of Ophthalmology and Otolaryngology 

Chairman Dr Guy Maness, il9-7th Ave , Nashville, Tcnn 
Secretary-Treasurer Dr Andrew Hollabaugh, Doctors Bldg, Nashville, lenn 
Place St Thomas Hospital Time 8pm, third l^Ionday of each month from 
October to May 


New Orleans Ophthalmological and Otolaryngological Society 

President Dr E G Walls, 619 ilaison Blanche Bldg , New Orleans 
Secretar 3 '-Treasurer Dr W B Clark, 1012 American Bank Bldg , New Orleans. 
Place Louisiana State Unnersitj' Isledical Bldg Time 8pm, second Tuesday 
of each month from October to June 


New York Academy or Medicine, Section of Ophthalmology 

Chairman Dr James W White, 15 Park Ave , New York 
Secretary Dr Rudolf Aebli, 30 E 40th St , New York 

Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 
President Dr Percy Fridenberg, 38 W 59th St, New York 
Secretary Dr David Alpenn, 889 Park Place, Brooklyn 
Place Squibb Hall, 745-5th Ave Time 8 pm, first Monday of each month 
from October to May, inclusive 


Omaha and Council Bluffs Ophthalmological and 
Oto-Laryngological Society 
President Dr Philip Romonek, 107 S 17th St, Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6 p m, dinner, 
7pm, program , third Wednesday of each month from October to May 


Ophthalmological Society of the University of Pittsburgh 
President Dr W W Blair, 121 University PI , Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave, Pittsburgh 
Time Second Monday In November, January, March and May 

Passaic-Bergen Ophthalmological Club 
President Dr R N Berke, 430 Union St , Hackensack, N J 
Secretary-Treasurer Dr T A Sanfacon, 340 Park Ave, Paterson, N J 
Place Paterson Eye and Ear Infirmary Time 9pm, last Friday of every 
month, except June, July and August 


Philadelphia County Medical Society, Eye Section 
Chairman Dr Walter I Lillie, 255 S 17th St , Philadelphia 
Secretary Dr Edmund B Spaeth, 1930 Chestnut St, Philadelphia* 
Time First Thursday of each month from October to May 


Pittsburgh Ophthalmological Society 
President Dr Edward Stieren, Union Trust Bldg, Pittsburgh 
Secretary Dr George H Shuman, 351-5th Ave , Pittsburgh ^ 

Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September, 

Richmond Ophthalmological and Oto-Laryngological Society 

rSf WestaordSfril Arts Bldg, Richmond, Va 

OctIrTo Sa? each month from 
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Rochester Eye, Ear, Nose and Throat Society 
President Dr R E Elliott, 78 S Fitzhugh St , Rochester, N Y 
Secretary-Treasurer Dr Raphael Farber, 280 Monroe Ave, Rochester, N Y 
Place Rochester Medical Association, 113 Prince St Time 8 p m , third 
Monday of each month from October to May 

St Louis Ophthalmic Society 
President Dr Roy E Mason, Frisco Bldg, St Louis 
Secretary Dr Leslie Charles Drews, 508 N Grand Blvd , St Louis 
Place Oscar Johnson Institute Time Clinical meeting 5 30 p m , dinner and 
scientific meeting 6 30 p m , fourth Friday of each month from October to 
April, inclusive, except December 

San Antonio Ophthalmolo-Oto-Laryngological Society 
President Dr Oscar H Judkins, 414 Navarro St , San Antonio, Texas 
Secretary-Treasurer Dr Wilfred E Muldoon, 414 Navarro St , San Antonio, 
Texas 

Place Bexar County Medical Library Time 8 p m , first Tuesday of each 
month from October to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr Russell Fletcher, 490 Post St , San Francisco 
Secretary Dr Avery Morley Hicks, 490 Post St, San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except May, June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 
President Dr R R Kirkpatrick, 6th and Walnut Sts , Texarkana, Ark 
Secretary-Treasurer Dr W L Atkins, 940 Margaret PI , Shreveport, La 
Place Shreveport Chanty Hospital Time 7 30 p m, first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 
President Dr P B Greene, 422 Riverside Ave , Spokane, Wash 
Secretary Dr O M Rott, 421 Riverside Ave , Spokane, Wash 
Place Paulsen Medical and Dental Library Time 8pm, fourth Tuesday of 
each month except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society 
President Dr James F Cahill, 428 S Salma St , Syracuse, N Y 
Secretary-Treasurer Dr I Herbert Katz, 713 E Genesee St , Syracuse, N Y 
Place University Qub Time First Tuesday of each month except June, July 
and August 

Toronto Academy of Medicine, Section of Ophthalmology 
Chairman Dr A Lloyd Morgan, 170 St George St, Toronto, Canada 
Secretary Dr W R F Luke, 170 St George St, Toronto, Canada 
Place Academy of Medicine, 13 Queen’s Pk Time First Monday of each 
month, November to April 

Washington, D C , Ophthalmological Society 
President Dr G Victor Simpson, 1710 Rhode Island Ave, N W, Washington, 
D C 

Secretary-Treasurer Dr Frank D Costenbader, 1726 I St, Washington, D C 
Place Episcopal Eye, Ear and Throat Hospital Time 8pm, first Monday 
in November, January, March and May 
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The asterisk (*) preceding the page juimbcr 
Indicates an original article in the ArcUi\cs 
Subject entries are made for all articles Author 
entries are made for original articles and soclctv 
transactions Book Bevlons, Obituaries and So- 
cleta Transactions are inde\cd under these 
headings in their alphabetical order under the 
letters B, 0 and S, respecthelj 

Abnormalities and Deformities See under names 
of diseases and organs, ns Acrocephalj , 
Djes, absence of, Fingers and Toes, abnor- 
malities , etc 

Abscess See under names of organs and re- 
gions, as Cornea, abscess, etc 
Accommodation and Befractlon See also Astig- 
matism, Glasses, Mjopla, etc 
absorption of risible light by refractho media 
of human eye, *37 
aniseikonia, *907 

aniseikonia , clinical study of 83G patients, 
1109 

aniseikonia in emmetropla, 1091 
benzedrine in cycloplegla, 858 
constitution of refracted light beam In accom- 
modated eje, 670 

dark adaptation and Its differential diagnostic 
value In cases of neuritis and choked disk, 
121 

determination and significance of scotoplc 
retinal visibility curve, *713 
evaluation of homatroplne-bcnzedrlne cyclo- 
plegla, *585 

induced size effect, new phenomenon In 
binocular space perception associated uith 
relative sizes of Images of 2 ejos, *604 
Intracapsular accommodation of lens, 513 
nature and management of heterophorlas, *375 
neural correlations of rlslon and their signifi- 
cance for localization of tumors of brain, 
509 

ocular dominance, 105 

physiologic and clinical ophthalmologic prob 
lems In relation to Individual variability, 
*541, *726, *913 
shall ue use cyclopleglcs ? 1099 
simple accessory for dark room, 509 
study of diet In relation to health , dark 
adaptation as Indev of adequate vitamin A 
intake, 512 

testing fitness for night flvlng visual acuity, 
*58 

use of paredrine in cycloplegla, 156, correc- 
tion, 505 

vertical prism values in commonly used bifocal 
lenses *95 

visual defects in 11,021 school children of 
Milan, 671 

yearly changes in refraction from birth to 
beyond middle life, 145 

Acetylcholine See Choline and Choline Deriva- 
tives 

Acid Ascorbic See Vitamins, C 
Cevitamic See Vitamins, C 
Phosphoric See Phosphorus and Phosphorus 
Compounds 

Acrocephaly, dislocation of eyeball as complica- 
tion of oxycepbalv, 330 

Adaptometer See Accommodation and Hefrac- 
tion 


Adtc Syndrome See Reflov, pupillary 
Agatston, S A Simple surgical procedure for 
relief of spastic entropion, 148 , , „ 

Dnllateral retinitis pigmentosa, report of ^ 
cases, 680 

Age, Old See Old ago 
Air, sea air and ophthalmology, 135 
Alcohol, acute alcoholic amaurosis, *797 
Alevandcr, R C Conjunctivitis associated vv 1th 
infection by Streptococcus vlrldans, clinical 
and bacterlologtc observations in epidemic, 
*19 

Alger, E M John Martin Wiccler, 885 
Allen, T D Detachment of retina, summary 
of modern opinions, *307 

Homonymous hcmlanoplc paracentral scotoma , 
report of case, *846 
Allergy See Anaphyla'cls and Allergy 
Amaurosis Sco Blindness 
Amblyopia See Blindness 
Ametropia Sco Myopia 

Amslcr, M Incipient (frustc) Keratoconus, 124 
Anaphylavis and Allorgj, allergic reaction of 
trachoma, 675 

bilateral superficial lesions of cornea duo to 
allergy, report of case, 334 
Anesthesia, hypersensitivity to Inrocalno, *474 
Aneurysm, aneurysmal dilatation of ophthalmic 
artery, clinical course, 133 
Anglold Streaks Sco Retina, pathology 
Angioma, angiomatosis retinae, report of case 
with pathologic study of enucleated eye, 
*958 

juvenile glaucoma with angiomatosis of retina, 
665 


Angloscopy See Retina, blood supply 
Angioscotometry Sec Scotoma 
Angiospasm Sco Retina, blood supply 
Aniseikonia See Accommodation and Refraction 
Anlsoeoria See under Pupils 
Anomalies See under names of organs and 
regions, as Acrocephaly, Eyes, absence of, 
Fingers and Toes, abnormalities, etc 
Anophthalmos See Eyes, absence of 
Anthrax, attempts to develop In vitro oculo- 
troplsm of avlvulcnt anthrax bacillus and 
of Proteus vulgaris, 659 

Antigens and Antibodies, antigenic properties of 
cornea and vitreous, 850 
Apparatus See also Instruments 
absolution of visible light by refractive media 
of human eye, *37 

combined short wave and ionization apparatus, 
146 

for measuring and recording disturbances of 
ocular motility, 145 

new, for recording depth perception, 678 
ophthalmic carriage, *286 
Aqueous Humor, circulation of aqueous , mecha- 
nism of secretion of intraocular fluid, *761 
nature of, 331 

osmotic pressure of aqueous humor in epi- 
demic dropsy glaucoma. 853 
permeability of capsule of lens and dextrose 
content of blood, aqueous and lens In ani- 
mals with galactose cataract, 321 
Arachnodactylia See Fingers and Toes, abnor- 


Aracnnoia, opticochiasmic araclmoiditis 127 

Pneumo- 
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Anchnoid — Continued 

optocliiismic anclinolditis , Imporlanco of 
mKed t3P0 of atrophy of optic ner^e as 
diagnostic sign, *384 

sjpliilitic opticochiasmic arachnoiditis and 
pjretothorapj, 130 

syphilitic optoclilasmic arachnoiditis 1103 
Arsphenamlnes, temporary spasmodic mjopla 
due to, 513 

Arteries See Aneurysm , Blood pressure 
Thrombosis, etc 

Betinal See Retina, blood supply 
Ascorbic Acid See Vitamins, C 
Astigmatism, operative treatment of 143 
theory and use of cross cylinders 870 
Atrophy See under names of organs and 
regions, as Cavernous Sinus, IS ones, optic. 
Retina , etc 

Autohemotherapj , Autoserotherapj See Sero- 
therapy and Hemotherapy 
Aviation, injuries attributed to glasses of avia- 
tors, 854 

testing fitness for night filing usual acuity, 
*58 

Avitaminosis See under Vitamins and under 
names of deficiency diseases 

Bacilli See Bacteria 

Bacteria See also Staphylococci, Streptococci 
Anthrav See Anthrav 
Granulosis See Trachoma 
proteus group, attempts to deielop m vitro 
oculotropism of avlrulent anthrax bacillus 
and of Proteus vulgaris, 659 
Bailliart Examination of retinal vessels by 
dynamometry, 138 

Social service m ophthalmic hospitals, 148 
Beach, S J Ophthalmology comes of age 
jears 1908-1915, up to establishment of 
examining board, 1106 

Bedell A J Traumatic retinal angiopathi 
1107 

Bellows, J Biochemistry of lens, effect of 
galactose on permeability of capsule of 
lens, *80 

Biochemistry of lens, studies on glutathione 
in crystalline lens, *417 
Use of sorbitol in glaucoma, *1036 
Benzedrine, evaluation of homatropine benze- 
drine cycloplegla, *585 
in cjcloplegla, 858 

Berens, C Aniseikonia , clinical study of 830 
patients 1109 

Postoperative complication of cataract opera- 
tions, 875 

Berger, A R Conjunctivitis associated with 
infection by Streptococcus viridans, clini- 
cal and bacteriologic observations In epi- 
demic *19 

Berner D E Reading difidculties in children 
*829 

Berner, G E Reading difficulties in children, 
*829 

B'ledl-Laurence Syndrome See Laurence-Biedl 
Syndrome 

Bielschowsky, A Disturbances of vertical motor 
muscles of eyes, *175 

Bietti Blood calcium in cases of juvenile 
cataract, 144 

Use of interferometer for estimation of endo- 
crine function in ocular diseases, 142 
Biomicroscopy postgraduate course In, 1073 
Birge, H L Cancer of eyelids, conjunctiva and 
cornea , squamous cell epithehoma *254 
de Blaskovlcs, Ladislas 1081 
Blatt Cataract in relation to dysfunction of 
hypophysis 143 


Blepharitis See Eyelids 
Blepharochalasis See Eyelids diseases 
Blepharoplasty See under Eyelids 
Bleplnroptosis See Biehds, ptosis 
Blindness See also Vision , etc 
acute alcoholic amaurosis, "'797 
Color See Color Blindness 
discussion of national policy to be adopted 
in tropical country for prevention of, 147 
histologic examination of cerebrum in uni- 
lateral peripheral blindness , report of 2 
cases, 116 

in infants without ophthalmoscopic changes 
(congenital forms), 133 
instruction and professional orientation of 
amblyopic children , creation of special 
schools 1087 

Xatioml Society for Prevention of annual 
meeting 1071 

of hypophysial origin, 4 cases of adiposo- 
genital syndrome wifli retinal degeneration 
and mental backwardness, 328 
pathologic changes in amblyopia following 
tryparsamide therapy, 867 
prevention in tropical country, 147 
icsponsibllity of ophthalmologist in conserva- 
tion of sight and prevention of, 148 
role of social worker in prognm for preven- 
tion of, 148 

social aspect of prevention of 147 
social service in ophthalmic hospital 148 
spread in Dutch East Indies, 147 
struggle against blindness and new law of 
public assistance in Biilgain, 147 
Blood, alkaline reserve in idiopathic retinal de- 
tachment 859 

calcium in cases of juvenile cataract 144 
coagulation , advantages of use of coagulants 
in ocular operations especially in extraction 
of cataract and m plastic operations *406 
Diseases See Leukemia 
permeability of capsule of lens and dextrose 
content of blood aqueous and lens in ani- 
mals with galactose cataract 321 
pressure, arterial hypertension of retina, 137 
pressure arterial hypotony and retinal atro- 
phy, 138 

pressure effect of extract of ciliary body on, 
512 

pressure, high , autonomic by pertension 138 
pressure, high , diagnostic significance of 
retinal changes in cases of hypertension, 
140 

pressure high , expeiiraental hypertension 140 
pressure, high experimental hypeitension, 
vascular changes in eyes *812 
pressure, high , histologic changes in ey es of 
patients with hypertension 138 
pressure, high , importance of ocular exam- 
ination for understanding of hypertension 
and nephritis, 139 

pressure, high , latent processes in 
pathways in cases of hypertension 139 
pressure, high , significance of transitory ar- 
terial hypertension in genesis of retinal 
changes 138 

pressure , influence of light on arterial tension, 
322 

pressure, variations in pressure of retinal 
arteries and in capillary pressure in rei 
tlon to compression of globe, 859 
transfusion In uveitis 677 
Bogart D W Intraocular foreign body repoii 
of case, 692 

Postoperative complication of cataract P 
tions 875 
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BolHck, T Opticochiasmic nnclinolclltis, 127 
Bonaccolto, G Operation for conRonltal ptosis, 
G92 

Bones, pronth, djsostosis niultiplev with con- 
sideration of ocular condition, report of 
case, 322 

orbital Inperostosis, its occurrence in 2 cases 
of meningioma of sKull, *99G 

Book Remews 

Bulletin of Oplitlialmological Soclct^ of Bpjpt, 
1G4 

Cliild’s Graded Beading BooK for c Spe- 
cialists , H B Nesburn and D B Bisloa, 
G97, correction, S9G 

Citric Acid Studies Beferrlnp to Bac, H 
Gronvall, o30 

Contribution from Eye Clinic of Odessa Atcdi- 
cal Institute in Honor of Director I’rof 
T P Pilatov (Honorara Scientific Worker 
of U S S B ) , on His GOtli Birtlidaj , IGl 
Diseases of laervous Sastem In Infanca, Child- 
hood and Adolescence , E B I’ord, 1G2 
Eingriffe am Auge , L a on Blaskoalcs and A 
KreiKer, 893 

Elcrenth Annual Beport of Jlemorial Oph- 
thalmic Laboratorj, 52S 
Pundus ocull Dlagnostlca oftalmoscoplca , Q 
Di Marzio, S94 

Hypokalz<imle und Llnsc, A 'Mcesmann G91 
Introduction to Clinical Perimetry , II M 
Traquair, lllG 

Introduction to Clinical Scotometrj , J 
Evans 1117 

Introduction to Mathematics of Oplitlialmic 
Optics, P Boeder, 892 

Introduction to Ophthalmologa , P C Kron- 
feld, 095 

Medications de choc cn oplitlialmologlc , L 
Hambresln, 894 

Meningiomes supra-scllalres Diagnostic dii 
syndrome cliiasmatlquc , L Guillaumat, 895 
Metliodik des optischen Baumslnnes und dcr 
Augenbeavegungen Abderlialdcn’s Handbuch 
der biologisclien Arbeltsmethodcn , A 
Tschermak-Seasenegg 1113 
Neuro-Ophthalmology , B L Boa, 893 
Ottalmologia del p lesl caldl , Y Buata, 1115 
Patient and Beather, B’’ F Peterson aaltli 
assistance of 31 E Jlllllken, 1G2 
Primer Congreso argentine de oftalniologia, 
1G3 

Proceedings of AU-Indla Oplitlialmological 
Society, G97 

Stereoskoplsche Bilder fur schlelende Kinder, 
C H Sattler, 348 

Studies on Physiology of Eye , J G Byrne, 
164 

Text-Book of Ophthalmic Operations , H 
Gnmsdale and E Brewerton, 344 
Textbook of Ophthalmology , S B Gifford, 
163 

Text-Book of Ophthalmology, W S Duke- 
Elder, 159 

Untersuchungen uber die Augenhohlen des 
Menschen in verschiedenen Lebensaltern , P 
Pallm, 346 

Yitamlne und Hormone In ihren Beziehungen 
zur Augenheilkunde (Abhandlungen aus der 
Augenheilkunde und ihren Grenzgebieten 
no 25) , K Bkachholder, W Kyrieleis and 
E Braun, 347 

Borley, W E Influence of vitamins and dini- 
rropiienol on production of experimental 
cataract, *30 

Surgical treatment of glaucoma 
E>‘sease See Sclerosis. 


Bowen’s Discibc Sec Cancer, precancer 
Bowman Jlcmbranc Sec under Cornea 
Brain Sec also ^leninges, Nervous Sjstem 
etc „ 

histologic examination of cerebrum in unila- 
teral perlplicral blindness, report of 2 cases, 
116 

rolntlon of sensory visual cortex to oculomo- 
tor cortex, 510 

tumors, neiiial correlations of vision and 
tliclr slgnilicancc for localization of tumors 
of brain, 309 

tumors pseudo albuminuric retinitis in cases 
of, 332 

tumors, studies of visual fields in cases of 
verified tumor of lirain *137 
value of functional visual tests for localiza- 
tion of supratentorial tumors of brain , pre- 
liminary report, 524 

Bratianu Cataract in relation to dvsfunctlon 
of hvpoplivsls, 143 

Brown, EYE Y'early changes in refraction 
from birth to beyond middle life, 143 
Bruckner, A Plivsiologlc and clinical oph- 
tlialmologlc problems in relation to indi- 
vidual vailalillltv *511, *726, *913 
Brunlng Graduation of Bailllart and So- 
liaiiski dynamometers on human cadaver, 
143 

Bucklers Causation of zonular cataract, 144 
Buphtlialmos Sec Hydroplitlialmos 
Burlan, H Euslonal movements , role of 
porlplieral retinal stimuli, 873 
Busacca, A Advantages of use of coagulants 
in ocular operations especially in extraction 
of cataract and in plastic operations, *406 
Cerebrospinal pressure in cases of retinitis, 
140 

Development of trachoma in cornea, 147 
Bcsearch studios of eve, some technical and 
practical notes *393 

Cadavers graduation of Bailllart and Sobanskl 
dynamometers on human cadaver, 143 
transplantation of conjunctiva from cadaver’s 
eye, 117 

Calcium content of crystalline lens in experi- 
mental parathyroprlval cataract, 666 
In Blood See Blood, calcium 
Callioun, F P John 3Iartin Blieeler, 885 
Cancer Sec also Epithelioma, Nevocarclnoma , 
Sarcoma, Tumois, and under names of or- 
gans and regions, as Conjunctiva, Eyelids, 
Eacrlmal Organs , etc 

metastases , differences in manner of perfora- 
tion of sclera caused by primary melano- 
sarcoma and metastatic carcinoma of uveal 
tract, 676 

precancel , precancerous melanosis of lids and 
conjunctiva, 683 

Capillaries, isoperfusion and anisoperfusion of 
capillaries in cases of retinal hypertension, 
140 

resistance to pressure in ocular tuberculosis, 
126 

Carbon disulfide poisoning, *839 

Carman, H F , Jr Homonymous hemianoplc 
paracentral scotoma, report of case, *846 
Carriage, ophthalmic, *286 

Cams Bole of social worker in program for 
prevention of blindness, 148 

Carroll, F D Acute alcoholic amaurosis, *797 
Caruncle, Lacrimal See Lacrimal Organs 
Case, P H Intern’s experiences with Yer- 
hoeff method of cataract extraction, *651 
Cataract, action of vitamin C on 142 
advantages of use of coagulants in ocular op- 
erations especially in extraction of cataract 
ana m plastic operations, ^406 
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Cataract — Continued » 

and latent tetanj, 325 

biochemistry of lens , effect of galactose on 
permeability of capsule of lens, *80 
calcium content of crjstalline lens in e\peri- 
mental parathyroprival cataract, GGG 
diabetic and tetanic cataract in relation to 
Krauss’ theory of muscle function of cor- 
tical cells, Z45 
due to dinitropbenol, 125 
duo to electric shock, 113 
evperimental dinitropbenol cataract in ani- 
mals, 321 

experimental, influence of vitamins and dlni- 
^rophenol on production of, *30 
✓extraction cornco-sclcral suture , its technic 
and adiantages, 85G 

extraction intern’s experiences avith Ver- 
hoeff method *051 

extraction, psjehoses complicating recovery 
from 324 

formation after reduction of weight with 
dinitro-bodles, 325 

galactose cataract, clinical observations, 506 
pii of lens in naphthalene cataract of rabbit, 
855 

in relation to dysfunction of hypopiosls, 143 
Inferior irldotomy in operations for cataract 
on ejes with posterior sjnechiae or pupil- 
lary membrane, aalue of operation, *041, 
1105 

intracapsular expression of, 855 
juvenile, blood calcium in cases of 144 
metabolism of lens after parathj roldectomj 
113 

new capsule-grasping forceps, *1045 
nutritional, arrest by use of riboflaiin, SOT 
occurrence of so-called dinitropbenol cata- 
racts without ingestion of dinitropbenol 
854 

operation to reduce incidence of prolapse of 
^ils *507 

yrflierations In prehistoric age *1 
'operations postoperative complication, 875 
parathj void glands and eye GGG 
permeability of capsule of lens and dextrose 
content of blood, aqueous and lens In ani- 
mals with galactose cataract 321 
property of galactose cataracts to protect vita- 
min C from oxidation 500 
secondary operation for, 114 
stereophotography of incipient senile cataract, 
143 

technic of total extraction with forceps 508 
total extraction of opacified crystalline lens 
with Snellen's loop, 1089 
treatment of tetany cataract, 143 
treatment with preparations of strontium, 145 
zonular causation of 144 
Catarrh See under Conjunctivitis 
Caustics surgical treatment of caustic burns of 
ej e , report of cases with illustrations 1088 
Cauterization See under names of various dis- 
eases 

Cavernous Sinus photochromatic interval In 
glaucoma and cavernous atrophy 1086 
Cells See Tissue 

Cerebrospinal Fluid pressure in cases of ret- 
initis 140 

Cerebrum See Brain 

Chandler P A Inferior iridotomy in opera- 
tions for cataract on eyes with posterior 
sjnechiae or pupillary membrane value of 
operation *641, 1105 

Charpentier, R Retinal arterial spasm fatal 
forms, lack of acetylcholine 131 
Cheek, rotation in ophthalmology, *410 


Choked Disk See Keuritis, optic 

Cholesterol metabolism of patients avith retinal 
lesions, 144 

Choline and Choline Derivatives retinal arterial 
spasm, fatal forms, lack of acetylcholine, 
I’l 

Chondroma, voluminous, of left ethmoid region 
with mucoceles in all sinuses and grave 
ocular syndrome, 1096 
Chordoma, ophthalmologic aspects of, 127 
Chorioretinitis See Retinochoroiditls 
Choroid choroidal hemorrhage simulating cho- 
roidal tumor, 520 

hereditary chorioretinal disease 865 
Intraocular tension in cases of sarcoma of 
choroid and ciliary body *359 
topography and frequency of complications of 
uveal sarcoma, *290 
Ciliary Body See Iridocyclitis, Uvea 
Coats Disease See Retinitis, exudative 
Colicn M Choroidal hemorrhage simulating 
choroidal tumor 520 

Luxation of lens in anterior chamber of con- 
genital origin, in 2 members of family fol- 
lowed by secondary glaucoma, extraction of 
lenses, C85 

Unilateral exophthalmos due to sclerosing sar- 
coma of anterior cranial fossa G8G 
Collins Trencher Collins prize, 883 
Coloboma See under Iris , Macula Lutea , 
Nerves, optic 

Color Blindness can deficiency of color per- 
ception be cured by neophan glasses? 107 
physiologic and clinical ophthalmologic prob- 
lems in relation to individual variability 
•541, *726, *013 
Congresses See under Societies 
Conjunctiva, accidental vaccination of, *89 
cancer of eyellos conjunctiva and cornea 
squamous cell epithelioma, *254 
cultivation of human conjunctival and cor- 
neal epithelium in vitro 1107 
diplopia preceding marked increase of growth 
in dermolipoma of conjunctiva 123 
histologic and clinical statistics on 80 cases of 
tumor of bulbar conjunctiva, 123 
lymphoid reaction of bulbar conjunctiva , re- 
action to tuberculin, 319 
precancerous melanosis of lids and conjunc- 
tiva 683 

subconjunctival cyst simulating prolapse of 
lacrimal gland 338 

transplantation from cadaver’s eye 117 
Conjunctivitis See also Ophthalmia 
acute membranous in brass worker 689 
anteposltio conjunctlvae fornlcis operation in 
cases of severe spring catarrh 143 850 
associated with infection by Streptococcus 
viridans clinical and bacteriologic observa- 
tions in epidemic, *19 

clironic is provoked by undetected mycellan 
concretions in lacrimal canaliculus 660 
experimental production of local eosinophlliv, 
particularly in relation to spring catarrh, 
852 


Granular See Trachoma 
limbic form of spring catarrh 850 
mannitol fermentation as indicator of con- 
junctival pathogenicity of staphylococci, 
*274 

phacocele report of case, 114 
staphylococcic, 108 

staphylococcic treatment with staphylococcus 
toxoid preliminary note, *271 
tularemia from clinical and from ophthaim 


logic standpoint 1085 , 

use of strong solutions of zinc sun ate 
Morax-Axenfeld conjunctivitis, 661 
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Conjiincll\llls— f'ontliUK d 

M-rniil, 877 . , . , ur 

corninl niul wUril forms of, 1-1 1 

Coiilncl filiissi 5 S((‘ (iliissis 

Coopor W 1 j lAporliiiLUt il fop\ophoris\s of 
rnblilts’ cornons, report of 2 eases ol eor- 
iumI eljHtropIij litntmtnt 1)> lonle’ 

meeilcatlein, ’''(I24 

De Cnrl Aelloii of tllamln C on Imrnan enln- 
riicl» 

I,frte.t of pii on inlotles nnel nijelilatles, l-n 
Corne,i. aliseoRS inelasteitlr septic e neloplitlial- 
mltls with rlnp ahsecss of cornea, re-peert of 
c.ise, with elescrlptlon of anatomic ohanKcs, 

anatomic slnirlure nnel crolutlon of irlelo- 
eorncnl nriRlc In mammalia 141 

niitlucnlc properties of cornea and sltrcous, 
S'iO 


hllatcrnl supcrncltil Icslems of cornea due to 
nllcrKy , report of case, 1 !4 
cancer of eyelids, conjunctlr a nnel cornea , 
sepiamons coll epithelioma, *2'i4 
ceinlcnl , Inelplent (fruslc) Iteratocomis, 124 
conic, il , preliminary report of case of Itern- 
toconus, Bnccessfiillj Ircntcel with organo- 
therapy, radium and short ware eltathcrmj, 


220 


conical, \Itnmln D complcK In kerntoconns , 
ctloloRy, patholoKy and treatment of conl- 
ceil cornea , preliminary report, 8'i2 
enltlvntlon of hnman conjuncthnl and comeal 
epithelium In sltro, 1107 
elcreloprnent of trachoma In, 147 
djsostosls multiplex with consideration of 
ocular condition , report of case, 122 
crents of vascularization and eleensculnrlzn- 
tlon seen In, *074 

experimental Iontophoresis of rabbits’ cor- 
neas , report of 2 cases of corneal dystrophy 
with treatment by Ionic medication, *024 
histology of llowman's membrano in cases of 
glaucoma, 21!) 

Inllammatlon See Keratitis 
maralnsl dcBoncratlon of, 108 
modhloel corneal clamp to facilitate Insertion 
of stitches, *01 

obliteration of perhorntal blood vessels in 
treatment of various types of keratitis , fur- 
tlur observations, IIS 
I’annUH Sec Trachoma 
p irtlal funnel detachment of Dcscemct's mem- 
brane, 100 

plamontatlon , association of annular band of 
plamcnt on posterior capsule of lens with 
Krukenbert, spindle *02 
pigmentation , Krukenberfi’s plpmentcd spindle 
and picment rlnR In ( ornca , report of cases. 


1082 


rcstdts of autotransplantation Into anterior 
chamber , their slanlllcanoc rcRardlnK cor- 
neal nutrition *04') 
sporothrlx aranulom.i of limbus, COO 
f?yphfns See under Keratitis 
treatment of Infected abrasions of, 1082 
treatment of Mooren's ulcei with liver ex- 
tract, 220 

zonular opacity of, 087 

Cowen, T Use of sorbitol In claucoma, *1020 
Cramer, I 1 Oculoalandular tul.ircmla, *88 
Cranium, enormous bony liimoi of outer avail of 
orbit creator wine of sphenoid bone and 
temporal fossa, 124 

lesions of oblnsma In case of cranial trnu- 
m itlsm, lie 

orbital bypcTostosIs , Its ocrurrcnce In 2 cases 
of mcnlneloma of skull, *900 
Weeple Skull Sec zteroeepbaly 
imllatoral exophthalmos duo to seJeresIne sar- 
(oma of anterior cranial fossa, 080 


(lisp, W If Shall wo use cjcloplcblcs? 1090 
('rystalllim Ken* See I,tus, Crystalline 
(hiCnod, A 'Jieatment of tiadioma adordlnt; 

to leieni expi rlinental restareh, 124 
CuUom M M Kew capsule Krasplim forceps, 
♦lOlO 

C>( litis Sec Irldm \rlltls 

CjcloplcRla See Accommodation and Itefrac- 
tton 

(Ijllndrnma, tumors of orbit, ejllndroma of 
lacilmal j 1 ind, 1000 

Cjsts See under ConjunetUa, 3,>t1lds, Kctlnn , 
etc 


Dacryoadonltls See Lacrimal Orrnna 
Dacnoejstitls See Lacrimal Orparis 
Daerjoi jslorhlnostomy See Lacrimal Organs 
Daik Adaptation See Accommodation and Ke- 
fractlon 

Daxhl, M Opllcoehlasmlc araehnoldltls, 127 
Du bison, M Zonular opacity of cornea, 087 
Dcfonnltles Sec under names of organs, ns 
Ljis, absence of, lliimrs and 'J’oes, ahnor- 
malltles, etc 

DihydroRcnatlon Sec under llctlna 
Dele an, C ChanRcs In fundus ocull of rabbits 
with rabies, 1,!2 

Depth Perception See Space Perception 
Dermollpoma, diplopia pretcdlnc marked In- 
creisc of Kvnwlh hi dermollpoma of con- 
jundlva, 121 

Desermet Membrane See under Cornea 
Dextrose, kUcoIjsIs, metabolism and plycol- 
jsls of lens afbr parallivroldcclomy, 112 
permeability of capsule of lens and dextrose 
content of blood, anucous and lens In ani- 
mals with Ralactoso cataract, 221 
Diabetes Mcllltus, cholesterol metabolism of pa- 
tients with retinal lesions, 144 
diabetic and tetanic cataract In relation to 
Krnuss’ theory of muscle function of cor- 
tical cells, 145 

ocular disorders observed in, 145 
Diathermy Sec under names of various ells- 
cascs and oruans, Ic, Cornea, conical, 
Lyes, diseases, llctlna, dclnclimcnt, etc 
Dlnllrophcnol See Nltrophcnol 
DlplcKla Sec Paralysis 

Diplopia preceding marked Increase of growth 
In dermollpoma of conjunctiva, 122 
Dlretlory of ophtfialrnoloKlc societies, 1C5, 340, 
'/il, 099, 897, 1319 
Disk, Optic See Nerves, optic 
Drcjfus, n Cataract duo to dlnltrophcnol, 125 
Dropsy beo also Jlydrophthalmns , etc 
osmotic pressure of aeiiicous liiimor In epidemic 
dropsy plaucoma, 852 

Drouct Hypophysis and Us relation to eye, 
341 

Dublin n T TJIlaleral siiporficlal lesions of 
cornea duo to allerpy , report of case, 124 
Dubola-PoulBen OHclllomitry of artcilcs of 
132*^ thrombosis of central retinal vein. 

Ductless Glands Kec Lndocilnc Glands 

disorders observed In diabetes, 


DiinnInBton, T 11 Intraocular tension In cases 
of choroid and ciliary body. 


Tohn Martin Wheeler, 885 

operations in prehistoric 

Dysoslosls Sec Bones, prowth 


VJtrcous 

Lar, Iransplantatlo conchao auriculae to correct 

tomyI"855"''"'’'”" total Ke! 

Ketopia Lentls Sec Lens, Crystalline 
Letroplon See under Kycllds 
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Edema See under Retina 
Electricitj, cataract due to electric aliocK, 113 
Electrocoagulation See tinder specific head- 
ings, as Retina, detachment, etc 
Elcctroljsis See Retina, detachment 
Electrosurgery See undei specific headings as 
Retina, detachment, etc 

Elsherg, C A Preliminarv report of value of 
functional visual tests foi localization of 
supratentorial tumors of brain, 524 
Emmetropia See Accommodation and Refrac- 
tion 

Endocrine Glands, endocrinology and etc 141 
ocular problems In field of endocrinology, 142 
retinitis pigmentosa and Internal secretion 
treatment with estrogen, 142 
use of interferometer for estimation of endo- 
crine function In ocular diseases, 142 
Endophthalmitis See Eyes, diseases , Evea 
Entoptoscope See Ejes, examination 
Entropion See under Ejellds 
Eoslnophilia, experimental production of local 
eosinophilia, particularly in relation to 
spring catarrh, 852 

Epilepsy, case associated with meningioma of 
optic nerve sheath compressing olfactory 
centers, dural calcifications and thalamic 
lesions, 327 

Epiphora See Lacrimal Organs 
Epithelioma, cancer of eyelids conjunctlia and 
cornea , squamous cell epithelioma, *254 
treatment of epithelioma of eyelids 517 
Esophoria and anaphoria In twins of same sex 
330 

Esser J E S Rotation of chceU in ophthal 
mology *410 

Evans, J N Ophthalmic carriage, *280 
Exophthalmos dysfunction of thyroid gland and 
Its relation to eye, 141 
orbital mechanics and limitations and move- 
ment of eye, optic nerve, oblique muscle and 
Muller’s muscle with relation to exophthal- 
mos, separation of retina, thrombosis and 
postoperative malaise, 1111 
proptosis In 0 t^eek old Infant, 003 
smooth muscle of periorbita and mechanism 
of 009 

unilateral, analysis of 71 consecutive cases 
857 

unilateral due to sclerosing sarcoma of an- 
terior cranial fossa 080 
Extremities, blood supply, oscillometry of ar 
teries of limbs in thrombosis of central 
retinal \ ein 132 

Eyelids, aleukemic lymphosls Involving upper 
lids , pathologic changes, 1110 
blepharitis comb *058 

cancer of eyelids, conjunctiva and cornea 
squamous cell epithelioma, *254 
cicatrization without ectropion following 
therapy with Carrel-Dakln solution, 114 
correction of entropion by transplantation of 
orbicularis muscle of lower eyelid 1104 
cysts , staphylococcic septicemia following sup- 
purating meibomian cyst, report of case, 
508 

diseases , blepharochalasis 115 
lichen planus of, 326 

malignant neoplasm of report of 2 cases, G82 
new method for rebuilding lower lid, 145, 315 
palpebral manifestations in delayed hereditary 
syphilis, 326 

plastic operations on lower lid ■nlth consid- 
eration of problem of carcinoma 608 
precancerous melanosis of lids and conjunc- 
tiva, 683 

ptosis, operation for congenital ptosis, 692 
repair of old laceration at medial end of 
lower lid 524 

rotation of cheek in ophthalmology *410 


Ey elids — Continued 

simple surgical procedure for relief of spastic 
entropion, 148 

total symblepliaron with plastic repair, 338 
transplantatio conchae auriculae to correct 
spastic entropion following total tarsec- 
tomy, 855 

treatment of cancer of, 879 
treatment of epithelioma of, 517 
tumor of hd In case of Boumetllle-Pringle's 
disease 864 

use of auricular cartilage for correction of 
severe entropion following tarsectomy, 147 
Ey cs See also Orbit , Vision , and under names 
of special structures and diseases 
absence of, case of primary bilateral anoph- 
thalmia , clinical and histologic report 851 
absence of, congenital anophthalmos veiling 
ophthalmoteratold , report of case 1082 
Accommodation and Refraction See Accom- 
modation and Refraction 
anatomic structure and physiologic function of 
parathyroid gland in relation to eye 142 
and tooth, 663 
Anesthesia See Anesthesia 
Anomalies See under names of special struc- 
tures of the eye and diseases as Acro- 
cephaly, Eingers and Toes, abnormalities, 
etc 

apparatus for measuring and recording distur- 
bances of ocular motility, 145 
Blood Supply See also Retina, blood supply 
blood supply, behavior of intraocular pressure 
in acute Intraocular vascular reactions, 670 
changes in eye In herpes zoster ophthalmicus 
329 

Cysts See under Conjunctiva, Eyelids, Re- 
tina, etc 

Diseases See also Iridocyclitis, Glaucoma, 
Ophthalmia Trachoma , etc 
diseases, attempts to develop in iitro oculo- 
tropism of aiirulent anthrax bacillus and of 
Proteus vulgaris 659 
diseases, carbon disulfide poisoning, *839 
diseases, dimethyl sulphate poisoning in rela- 
tion to ophthalmology, 665 
diseases, fever therapy in ophthalmology, 518 
diseases In leprosy, 853 

diseases , metastatic septic endophthalmitis 
with ring abscess of cornea , report of case 
with description of anatomic changes, 1102 
diseases , ocular diseases connected with 
gonadal dysfunction 141 
diseases, ocular disorders observed in diabetes 
145 

diseases , ocular problems In field of endo- 
crinology, 142 

diseases, panophthalmitis and sympathetic 
ophthalmia *804 

diseases, pathogenesis of ocular diseases of 
dental origin, 126 

diseases , sea air and ophthalmology 135 
diseases short wave therapy in oplithalmol- 
ogy, 679 

diseases , significance of heredity in ophthal- 
mology, preliminary survey of hereditary 
eye diseases In Tasmania, 322 
diseases, use of Interferometer for estimation 
of endocrine function in 142 
dislocation of eyeball as complication of 
oxycephaly 330 

dysfunction of thyroid gland and its relation 
to eye, 141 

endocrinology and eye 141 
Examination See also Accommodation ana 
Refraction Vision tests, etc 
examination of, 143 

examination, presentation of small moaei 
entoptoscope, 112 

examination use of sodium and mercury 
vapor lamps in ophthalmology, aOs 
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Ej es— Contluued 

experimental hypertension, lascular chanpcs 
in ejes, *S12 

Foreign Bodies in Sec Foreign Bodies 
fungi in normal and diseased eyes, S51 
fusional movements, role of peripheral retinal 
•stimuli, 873 

hemorrhage into, disappearance of ins after 
prolonged hyphemia, C84 
hypophysis and its relation to eye, 141 
implantation of hollow grooved body Into orbit 
for filling late after enucleation of esebnll, 
♦709 

Injuries See also under Foreign Bodies 
injuries , exhibition at Boyal Eye Hospital, 
504 

intvasclcral grafts with tendon from dead 
aiiinuls utter mbc^mtioii of giobe, 134 
luxation of eyeball with complete restoration 
of Its function, report of case, 857 
Movements See also Njstigmus. Paralysis, 
Strabismus , etc 

movements, fundamental plan underlying 
ocular movements, conjugate horizontal 
movements, 329 

Muscles See also Heterophoria , Paralysis, 
Strabismus 

muscles , anatomic and clinical study of in- 
sertion of oblique muscles, CCS 
muscles , disturbances of a ertical motor 
muscles of eyes, *175 

muscles , muscle n eahening by central 
tenotomy, 856 

obstetric ophthalmology, 340 
ocular leprosy , report of 22 cases, 507 
ocular thermometry, 110 
oculoglandular tularemia, *88 
orbital mechanics and limitations and move- 
ment of eye, optic nerae, oblique muscle 
and ^fuller's muscle with relation to 
exophthalmos, separation of retina, throm- 
bosis and postoperative malaise, 1111 
Paralysis See Paralysis 
parasites, intraocular nematode worms, re- 
port of case and review of literature, *1006 
Physiology See Vision, physiology 
Pigmentation See Retinitis pigmentosa , and 
under special structures of eyes, as Cornea , 
etc 

Proptosis See Exophthalmos 
Refraction See Accommodation and Refrac- 
tion 

research studies, some technical and practical 
notes, *395 

Sarcoma See Sarcoma 
successful hyperthermic treatment of ophthal- 
moblennorrhea by application of steam 
spray, report of cases, SOB 
Surgery See also Cataract, extraction , Glau- 
coma, therapy , etc 

surgery, advantages of use of coagulants in 
ocular operations especially in extraction of 
cataract and m plastic operations, *406 
surgical treatment of caustic burns of eye 
report of cases with illustrations, 1088 
Tension See Glaucoma , Tension 
Tuberculosis See Tuberculosis 


^ Biochemistry of lens , studies 
glutathione in crystalline lens, »417 

^ , as indicator of conji 

of staphylococci, *25 

Fcrrce, C E Testing fitness for niglit flvi 
visual acuity, *58 ^ 

Fever, pyrexia and trachoma, 676 
^ 'optic'^'*^^^ Eyes, diseases , Eer 

Fibroma of sclera, 1095 

FiUere, cobalt blue filler for observation 
fit of contact lenses, *657 ration 


Flngeis and Toes, abnoimalities , bilateral con- 
genital ectopia Icntis with araclinodactyly 
(Marfan’s syndrome), *371 
Fistula, congenital, of lacrimal gland, 083 
Foramen, Optic See Optic Canal 
Forceps, new capsulo-giasping forceps, *1045 
Foreign Bodies, delayed removal of magnetic 
foreign bodies from vitreous, 132 
intraocular, report of case, 692 
Fovea Centralis Seo Macula Lutea 
Francois, 3 Aneurysmal dilatation of ophthal- 
mic artery, clinical course, 133 
Enormous bony tumor of outer wall of orbit, 
greater wing of sphenoid bone and tempoial 
fossa, 134 

Syphilitic optlcochlasmlc aiachnoiditis and 
pyrctotheiapy, 130 
Fread, B Intraocular mass, 131 
Frey, G Congenital fistula of lacrimal gland, 
CS3 

Disappearance of iris after prolonged 
hyphemia, 684 

Frlcdenw aid, J S Circulation of aqueous , 
mechanism of secretion of intraoculai fluid, 
*761 

Fritz Blood supply in retinal vessels, 131 
Isopeifusion and anisoperfusion of capillaries 
m cases of retinal hypertension, 140 
Fundus Oculi Sec under Retina 
Fungi in normal and diseased eyes, 851 


Galactose, biochemistry of lens, effect of 
galactose on permeability of capsule of lens, 

cataract , clinical observations, 506 
pcrmoabllity of capsule of lens and dextrose 
content of blood, aqueous and lens in 
animals with galactose cataract, 321 
property of galactose cataracts to protect 
vitamin C from oxidation, 506 

Genet, L Blindness in infants, without 
ophthalmoscopic changes (congenital forms), 

Xou 

Retinal -irterial spasm, fatal forms, lack of 
acetylcholine, 131 

Gibson, G G Clinical significance of retinal 
changes in leukemia, *304 

Glllessen Diabftic and tetanic cataract in rela- 
tlon to Krauss’ tlieory of muscle function 
of cortical cells, 145 

Glasses See also Accommodation and Refrac- 


by neophan glasses’ 107 

filter for observation of fit of 
contact lenses, *657 

injuries attributed to glasses of aviators 854 

eyeglasses, 335 

selection of contact lenses by means of 
metallic prostheses, 122 ^ 

'*^322^ contact glasses for cosmetic purpose. 


pyroxylin, 145 

'"local ITO, *95'’*'® commonly used bi- 

^‘acfmn '‘nf Hydrophtlialmos , Tension 

"tcuhar'te'nrnorm hydrochloride on X- 
and diastolic pressure, 664 

vlsmn?*75f recove?^' If cenfrll 

histology of Bowman’s memb’r,4e m cases of. 

intraocular pressure in. 
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Glaucoma — Continued 

jmenile, with angiomatosis of retina, CG5 
lu-?atlon of lens in anterior chamber, of con- 
genital origin, in 2 members ot famllj, 
followed by secondary glaucoma, e\traction 
of lenses, 685 

osmotic pressure of aqueous humor m epi- 
demic dropsy glaucoma, 853 
pathogenesis, etiologj and treatment of glau- 
comatous Iridocyclitis 333 
photochromatic Interval in glaucoma and 
cavernous atrophy, 1086 
sphcrophnhia, luvation of lenses and secon- 
dary glaucoma relieved by extraction of 
lenses 324 

surgical treatment of 126 
therapy , spatula-forceps for Heine’s opera- 
tion 112 

use of sorbitol In, *1036 
with retinitis pigmentosa, 691 
Glloblastospongloblastoma, anaplastic or dltfer- 
entiated, of retina, 863 

Glutathione biochemistry of lens , studies on 
glutathione In crystalline lens, *417 
Glycolysis See Dextrose, glycolysis 
Goggles See Glasses 
Goiter See also Thyroid 
palsy of ocular muscles in case of toxic goiter, 
335 

Goldblatt H Experimental liy pertcnslon , vas- 
cular changes in eyes *812 
Goldmann Improved slit lamp, 146 
Goldstein D H Conyuncthltls associated with 
Infection by Streptococcus vlrldans clinical 
and bacterlologlc observations in epidemic, 
*19 

Golgi apparatus , microstructure of epithelial 
cells and its importance for etiology of 
trachoma 862 

Gonads, ocular diseases connected with gonadal 
dysfunction, 141 
Gonloscope, new model, 502 
Gonococci, pathogenesis, etiology and treatment 
of glaucomatous iridocyclitis 333 
Gonorrhea, successful hyperthermic treatment of 
ophth ilmoblennorrliea by application of 
steam spray report of cases 866 
Goodhart, R Acute alcoholic amaurosis, *797 
Greenberg, M Proptosis In 6 week old infant, 
693 

Griffey, W P Retinal detachment with cyst 
formation, report of case, 523 
Total symblepharon with plastic repair, 338 
Gronblad-Strandberg Syndrome See Pseudo- 
xanthoma elasticum , Retina pathology 
Grueter Jlicrostructure of epithelial cell and 
significance of such cells In causation of 
trachoma, 146 

Gundersen T Obliteration of pericorneal blood 
vessels in treatment of various types of 
keratitis , further observations 158 
Results of autotransplantation of cornea into 
anterior chamber, their significance regard- 
ing corneal nutrition, *645 
Gunn Sign See Retina, blood supply 
Guy E Simple dacryocystorhinostomy *954 

Harada’s Disease See under TTvea 
Head, myuries, retinal arterial hypertension in 
cases of commotio cerebri 138 
Heart congestion of retina indicating involve- 
ment of retinal vessels in failure of right 
side of heart report of cases, 1093 
effect of extract of ciliary body on isolated 
frog heart, 512 

Heath, P Some pharmacologic reactions of 
isolated ms muscles, 1108 
Heed C R Delayed removal of magnetic 
foreign bodies from vitreous 152 
Heme Operation See Glaucoma, therapy 


Hermans, R Pathogenesis of ocular diseases 
of dental origin, 126 

Herpes zoster ophthalmicus, changes in eye in, 
o2D 

zoster, specific treatment for, *304 
Heterophoria See also Strabismus 
nature and management of, *375 
Hlldesheimer Possibility of decreasing myopia 
by scleral excision with electric knife 145 
Treatment of cataract with preparations of 
strontium, 145 

von Hippel's Disease See Retina, tumors 
Hirtz G Pour cases of Laurence-Bardet-Biedl 
syndrome, treatment with total extracts of 
anterior lobe of pituitary gland, 134 
Holmes, IV J Congenital buphthalmos com- 
plicated by dislocation of lens and hemor- 
rhage Into vitreous with complete recovery 
of central vision, *757 

Homatropine evaluation of homatropine benzed- 
rine cjcloplegla, *585 

Hornlker Diagnostic value of ophthalmo- 
dynamometry, 140 

Hughes, W E George Edmund de Schweinitz, 
1074 

Hughes, W L New method for rebuilding 
lower lid, 145 315 

Repair of old laceration at medial end of 
lower lid, 524 

Hydrogen Sulfide See Sulfides 
Hydrogen Ion Concentration, effect of pa on 
miotics and mydriatlcs, 145 
pa of lens in naphthalene cataract of rabbit, 
855 

Hydrophthalmos, congenital buphthalmos com- 
plicated by dislocation of lens and hemor- 
rhage Into vitreous with complete recovery 
of central vision *757 
Hypermetropia See Hyperopia 
Hyperopia, familial hypermetropia of high 
degree , consideration of pathogenesis of 
ametropia 671 
Hyperpyrexia See Fever 
Hypertelorism, ocular, report of case, 683 
Hypertension See Blood pressure, high 
Ocular See Tension 
Hyphemia See Eyes, hemorrhage into 
Hypophysis See Pituitary Body 
Hypotony See Tension 


Idiocy amaurotic, Tay-Sachs’ disease, report 
of case, 687 

Juvenile form of familial amaurotic idiocy, 
673 

Igershelmer Latent processes in visual path- 
ways in cases of hypertension, 139 
Illumination See Lighting 

Von Imre Ocular diseases connected With 
gonadal dysfunction, 141 
Industrial Diseases, acute membranous conjunc- 
tivitis in brass worker, 689 
carbon disulfide poisoning *839 
exhibition of eye injunes at Royal Eye Hos- 
pital, 504 

miner s nystagmus from standpoint of etiology. 


144 

superficial and deep-seated disciform keratitis 
in caisson workers after 
hydrogen sulfide , report of cases, 323 
nfants, newborn, ophthalmoscopic study 144 
nfiammatlon. Ocular See Ophthalmia , an 
under special structures of eyes 
njurles See under Cranium, Byes, Head, c 
nosite, inositol In ocular tissues, *299 
nstruments See also Apparatus 
blepharitis comb *658 

comparison microscope 145 jvnnm- 

graduation of Bailliart and Sobanski dyna 
ometers on human cadaver, 143 
improved slit lamp, 146 
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tor aactjo«,to,Mn- 

mo^incd ’comon] clnurip to faciUtatc insertion 
Of stitches, *91 

new capsule-pnsping forceps, *104o 
new model gonioscope, 502 
new refractor suspension. *1044 
presentation of small model entoptoscopo, 11^ 
simple accessory for dark room, o09 
Souter tonometer, GG5 

spatula-forceps for Heines operation, n* 
testing fitness for night flying visual acuity, 
*58 

Internal Secretions See Endocrine Glands 
Intraocular Tension See Tension , , ,, , 

Ionization, e\perimental iontophoresis of rahhlts 
corneas , report of 2 cases of corneal 
dystrophy with treatment by ionic medica- 
tion, *624 

Iontophoresis See Ionization 
Iridocyclitis See also Ophthalmia, sympathetic 
glaucomatous, pathogenesis, etiology and treat- 
ment, 333 

Iris See also Pupils poa 

disappearance after prolonged hyphemia, C84 
Poreign Bodies m See under Foreign Bodies 
gonioscopy of surgical colohomas of, 85G 
inferior Iridotomy in operations for cataract 
on eyes with posterior synechiae or pupil- 
lary membrane, aalue of operation, *G41, 

1105 , „ 

melanoma of iris with pathological findings, 

517 ... 

prolapse, cataract operation to reduce inci- 
dence of, *597 , . . , , 

some pharmacologic reactions of isolated iris 
muscles, 1108 


Jackson, E Subiective study of visual aberra- 
tions, 1100 „ , 

Theory and use of cross cylinders, 870 
Jaffe, M Neuroparalytic keratitis, G88 
Jameson, P C Subconjunctival section of 
ductules of lacrimal gland as cure for 
epiphora, 339 

Jeandelize Hypophysis and Its relation to eye, 
141 

Jones, L T Intraocular nematode worms , re- 
port of case and review of literature, *1006 
Jordan, E W Intraocular nematode worms, 
report of case and review of literature 
*1006 

Journals See Periodicals 
Joviu Cataract in relation to dysfunction of 
hypophysis, 143 

Jurisprudence, Medical , detachment of retina 
and accidents, 8G0 


Katz, D Obstetric ophthalmology, 340 
Kayser-Fleischer King See Cornea, pigmenta- 
tion 

Keith, N Artemi hypertension of retina, 137 
Keratitis, heredosyphilltic. Information based on 
349 cases of, 109 

infection of cornea in irritation of peripheral 
nerves, GG2 
neuroparalytic, 688 

obliteration of pericorneal blood vessels in 
treatment of various types, further obser- 
vations, 158 

superficial and deep-seated disciform keratitis 
in caisson workers after evposure to hydro- 
gen sulfide, report of cases, 323 
Trachomatous See Trachoma 
traumatic parenchymatous, in congenital syph- 
ilis, 110 

Keratoconus See Cornea, conical 
Keratoplasty See under Cornea 


Keves. T E L Bvpoilmental hypertension, 
vascular changes in eyes, 140, *81 .j 
K idneys, Diseases Sco also Nephritis 

diseases , measurements of caliber of retinal 
vessels of patients witli hypertension and 
nephritis, 1091 

King, M J Sclcromalacla poiforans , report 
of case In which eye was evamined micro- 
scopically, *1013 










etiology, 144 

Retinal arterial hypei tension In cases of com- 
motio cerebil, 138 

KUen, B A Retinitis prollfcians, clinical and 
histologic studies, *427 
Knapp, A James A Spalding, 318 
Ladislas de Blaskovics, 1081 
Orbital hyperostosis , its occurrence in 2 cases 
of meningioma of skull, *996 
Komoto, Jujiro, 504 

Kornzwelg. A L Anomalous retinal vein, 683 
Koyanagi Histologic changes In eyes of patients 
with hypertension, 138 

Krause, A C Inositol In ocular tissues, *299 
Krausz Combined sliort wave and ionization 
apparatus, 146 

Kravitz, D Studies of visual fields In cases of 
verified tumor of brain, *437 
Kronenberg, B Topography and frequency of 
complications of uveal sarcoma, *290 
Krukenberg Spindle See Cornea, pigmentation 


Lacrimal Canal See Lacrimal Organs 
Lacrimal Organs, chronic conjunctivitis is pro- 
voked by undetected mj’celian concretions 
in lacrimal canaliculus, 060 
* dacryoadenltis , report of 2 cases, 089 
dacryocystitis in lymphatic leukemia, *85 
Fistula See Fistula 

melanoblastoma of lacrimal caruncle , report 
of case and review of literature, 676 
mixed cell tumor of lacrimal sac, 1101 
modified Briggs’ retractor for dacryocysto- 
rhinostomy, 665 

novocarclnoma of lacrimal caruncle , clinical 
and anatomic study, 517 
recurrent pneumococcic dacryoadenitls, 112 
simple dacryocystorhinostomy, *954 
some results of intranasal dacryocystorhinos- 
tomy, 1088 

subconjunctival cyst simulating prolapse of, 
338 

subconjunctival section of ductules of lacrimal 
gland as cure for epiphora, 339 
syphilis of lacrimal sac simulating acute dac- 
ryocystitis, 1088 

tumors of orbit , cylindroma of lacrimal gland. 


Lancaster, W B Aniseikonia, *907 
Larocaine See under Anesthesia 
Last, M Coloboma of optic nerve and of 
macula , microscopic study *787 
Lauber Arterial hypotony and retinal atrophy. 


Laurence-Biedl Syndrome, blindness of hypo- 
physial origin , 4 cases of adiposogenital 
syndrome with retinal degeneration and 
mental backwardness, 328 
Laurence-Bardet-Bledl syndrome , treatment 
with total extracts of anterior lobe of pitui- 
tary gland, 4 cases, 134 

Laval, J Bilateral congenital ectopia lentls 
with arachnodactyly (Marfan’s syndrome). 


Lecture, first de Schweinltz lecture, 1072 

^ P'lthologic changes in am- 
blyopia following tryparsamlde therapy, 867 
^ Lesion of optic tract probably 
result of infected sphenoid sinuses, *966 
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Lens, Crjstalllne, association of annular band 
of pigment on posterior capsule of lens with 
Krukenberg spindle, *52 
bilateral congenital ectopia Icntis with arach- 
nodactjly (Marfan’s syndrome), *371 
biochemistry of , effect of galactose on per- 
meability of capsule of lens *80 
biochemistry of, studies on glutathione In 
crystalline lens, *417 

chemical and hlstochemlcal investigation of 
urea In lens and ocular membranes 1082 
congenital buphthalmos complicated by dislo- 
cation of lens and hemorrhage into vitreous 
with complete recovery of central vision 
*757 

exfoliation of lens capsule in glaucoma, 508 
experimental studies on contractility of lens 
fibers, 1089 

pn of lens In naphthalene cataract of rabbit, 
855 

incineration of sections of normal human 
lenses, 107 

Intracapsular accommodation of, 513 
luxation of lens In anterior chamber of con- 
genital origin. In 2 members of famllj 
followed by secondary glaucoma , extraction 
of lenses, 685 

luxation of lens through retinal tear into sub- 
retmal space, 112 

metabolism of lens after paratliyroldettom5 
113 

Opacity See Cataract 

permeability of capsule of lens and dextrose 
content of blood, aqueous and lens In ani- 
mals with galactose cataract, 321 , 

relation of ago and phosphoric acid esters 
content of lens, 659 

serologic research, specific properties of lens 
319 

spherophakia, luxation of lenses and secon- 
dary glaucoma relieved by extraction of 324 
Lenz Stereophotography of Incipient senile 
cataract, 143 

^eprosy, diseases of eye in, 853 
ocular, report of 22 cases 507 
Leukemia, aleukemic lymphosis involving upper 
lids , pathologic changes, 1110 
clinical significance of retinal changes In *304 
lymphatic, dacryocystitis In, *85 
Lewis, P Responsibility of ophthalmologist in 
conservation of sight and prevention of 
blindness, 148 

Lichen planus of eyelids, 326 
Light, influence on arterial tension 322 
photochromatic Interval in glaucoma and cav- 
ernous atrophy, 1086 
toxicity , photophobia. 111 
Lighting, light reserve for occupations in sight- 
saving classes, 1087 
Limbus Comeae See Cornea 
Lincz Comparison microscope 145 
Lindner Clinical study of vitreous 144 
Lippincott, S W Angiomatosis retinae, report 
of case with pathologic study of enucleated 
eye, *958 

Lo Cascio Anatomic structure and physiologic 
function of paiathyroid gland in relation 
to eye, 142 

Loe, P Sulfanilamide treatment of trachoma 
preliminary report, 880 

Ludvigh, E Absorption of visible light by 
refractive media of human eye, *37 
Determination and significance of scotopic 
retinal visibility curve, *713 
Lymphosis, aleukemic, involving upper lids 
pathologic changes, 1110 


McAndrcws, L P Muscle spasm caused by 
ejeglasses, 335 

MacCallan Discussion of national policy to be 
adopted in tropical country for prevention 
of blindness, 147 

McCarthy, E P Absorption of visible light by 
refractive media of human eye, *37 
McCool J L Mixed cell tumor of lacrimal 
sac, 1101 

McDonald, R Angiomatosis retinae, report of 
case with pathologic stud} of enucleated 
eye, *958 

Carbon disulfide poisoning, *839 
McEwen, C Conjunctivitis associated ulth in- 
fection by Streptococcus viridans , clinical 
and bacterlologlc observations in epidemic. 
*19 

McLean, J M New model gonloscope 502 
Macula Lutea, coloboma of optic nerve and of 
macula, microscopic study *787 
disciform macular degeneration of Junius- 
Kuhnt, 1092 

patliologic anatomy of disciform degeneration 
of, 674 

variations in pressure of retinal arteries and 
in capillary pressure in relation to com- 
pression of globe, 859 

Maisler, S Eew refractor suspension *1044 
Majlma So-called paratraclioma a virus disease 
due to Halberstadter-Prowazek virus, 146 
Marfan’s Syndrome See Pingers and Toes, ab- 
normalities 

Martin Ophthalmologic aspects of case of chor- 
doma, 127 

Maxwell, J T Nature and management of 
heterophorlas, *375 

Maziny Bey Social aspect of preiention of 
blindness, 147 

Meibomian Glands See E}elids 
Melanin, pigmentation , precancerous melanosis 
of lids and conjunctiva, 683 
Melanoblastoma of lacrimal caruncle , report of 
case and review of literature, 676 
Melanoma of iris aiitli pathologic findings 517 
Melanosarcoma, differences in manner of per- 
foration of sclera caused by primary mela- 
nosareoma and metastatic carcinoma of 
uveal tract, 676 

Melanosis See Melanin, pigmentation 
Meninges See also Arachnoid 

case of epilepsy associated with meningioma 
of optic nerve sheath compressing olfactory 
centers, dural calcifications and thalamic 
lesions, 327 

hypertensiie meningeal hydrops 1090 
suprasellar meningioma, 337 
Meningioma, case of epilepsj associated with 
meningioma of optic nerve sheath com- 
pressing olfactory centers dural calcifica- 
tions and thalamic lesions 327 
orbital hyperostosis, its occurrence in 2 cases 
of meningioma of skull, *996 
suprasellar 337 

Mental Diseases psychoses complicating recoi ery 
from extraction of cataract 324 
Merril Role of social worker In program for 
prevention of blindness, 148 
Methyl Sulfate, dimethyl-sulphate poisoning in 
relation to ophthalmology, 665 
Micliall Histologic picture and pathogenesis of 
trachoma, 147 

Mllcou Cataract in relation to dvsfunction of 
hypophysis, 143 

Mills, L Ocular dominance, 105 
Mines and Miners miner’s nystagmus from 
standpoint of etiology 144 
study of miner’s nystagmus 511 
Minsky H Dacryoadenitis report of 2 cases 
689 
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Miosis See under Pupils 

Miyasluta Work In schools in Japan for chil- 
dren nlth defective sight, 147 
Moon-Laurence-Biedl Sjndromo See Laurencc- 
Bledl Sj’ndromo 

Moorcu’s Ulcer See under Cornea 
Muller Graduation of Bailllart and Sobanski 
dynamometers on human cadaver, 143 
Muloek Houwer Acute frachoma , 12 cases, 147 
Muscles, Ocular See Eyes, muscles , Strabismus 
physiology, experimental study of influence of 
muscular work on intraocular tension, 11,9 
smooth muscle of periorbita and mechanism of 
exophthalmos, 669 

some pharmacologic reactions of Isolated Ins 
muscles, 1108 

spasm caused by eyeglasses, 335 
Mydriasis See under Pupils 
Myelin See Retina, innervation 
Myllus Signlilcance of transitory arterial hyper- 
tension In genesis of retinal changes, 138 
Myopia, case of transient inflammatory myopia, 
S58 

familial hypermetropla of high degree , con- 
sideration of pathogenesis of ametropia, 671 
possibility of decreasing myopia by scleral 
excision with electric knife, 145 
temporary spasmodic, due to arsphenamlne 
513 

Naphthalene, pn of lens in naphthalene cataract 
of rabbit, 855 
Narcosis See Anesthesia 
Nasopharynx, retinal blood pressure In cases of 
nasal diseases and effects of surgical Inter- 
vention In nose and nasopharynx, 1092 
Nastrl Cholesterol metabolism of patients with 
retinal lesions, 144 

Nataf, B Treatment of trachoma according to 
recent experimental research, 124 
Nectoux, R Action of yohimbine hydrochloride 
on intraocular tension, 125 
Nematodes, intraocular nematode worms , report 
of case and review of literature, *1006 
Nephritis, importance of ocular examination for 
understanding of hypertension and nephritis, 
139 

Nerves See also under Neuritis, Paralysis, 
etc 

optic, calcium deposits in neighborhood of 
chiasm in disturbances of, 673 
optic , case of epilepsy associated with menin- 
gioma of optic nerve sheath, compressing 
olfactory centers, dural calcifications and 
thalamic lesions, 327 

optic , coloboma of optic nen e and of macula 
microscopic study, *787 
optic, colobomata of optic nerve sheath In 
rats, 506 

optic, fever therapy in ophthalmology, 518 
optic, general considerations of psammomas 
apropos of case of cystic psammoma of optic 
papilla, 518 

optic, histologic study in experimental wounds 
and sutures of, 1084 

optic, intraocular neuroma (Recklinghausen’s 
disease) of left optic nerve head, 510 
optic, latent processes in visual pathways In 
cases of hypertension, 139 
optic, lesion of optic tract probably result of 
infected sphenoid sinuses, *966 
optic , optochiasmic arachnoiditis , importance 
or mixed type of atrophy of optic nerve as 
diagnostic sign, *384 

optic, orbital mechanics and limitations and 
movement of eye, optic nerve, oblique 
and Muller’s muscle with relation to 
exophthalmos, separation of retina, throm- 
oosis and postoperative malaise, 1111 


Kcr\ cs — Continued 

optic, perimetric studies m syphilitic optic 
neuropathies, *201 

optic, relief therapy ("Entlastimgstherapie ) 
for tabetic optic atiopliy, 865 
optic, sarcoma of optic papilla, report of 
case, 677 

Paralysis Sec under Paralysis 
peripheral, infection of cornea in Irritation 
of, GG2 

Nenous System See also Brain, Nerves, Re- 
flex, etc 

ophthalmodynamometer and its diagnostic 
value, 667 

Neuritis, optic, dark adaptation and Us differ- 
ential diagnostic value in cases of neuritis 
and choked disk, 121 

optic, experimental study of choked disk in 
rat, 1084 

optic, experiments on papillary stasis, 662 
ojitlc, pathogenesis of choked disk, 515 
retrobulbar, and chiasmal syndrome in preg- 
nancy, 672 

Tcttohiilbar, in pellagra, 664 
Neurofibromatosis, intraocular neuroma (Reck- 
linghausen's disease) of left optic nerve 
head, 510 

Ncurorctinltis See Neuritis, optic , Retinitis 
Nevocarclnoma of lacrimal caruncle , clinical 
and anatomic study, 517 
Nltrophcnol, cataract due to dinitrophenol, 125 
cataract formation after reduction of weight 
with dlnltro-bodlcs, 325 
experimental dinitrophenol cataract in ani- 
mals, 321 

influence of vitamins and dinitrophenol on 
production of experimental cataract, *30 
occurrence of so-called dinitrophenol cataracts 
without ingestion of dinitrophenol, 854 
Nose, ophthalmologic aspects of case of chor- 
doma, 127 

retinal blood pressure in cases of nasal dis- 
eases and effects of surgical intervention in 
nose and nasopharynx, 1092 
Nystagmus, miner’s, from standpoint of etiology, 
144 

minei’s, study of, 511 

Obesity Sec also Laurence-Biedl Syndrome 
cataract formation after reduction of weight 
with dlnltro-hodles, 325 
occurrence of so-called dinitrophenol cataracts 
without Ingestion of dinitrophenol (follow- 
ing use of reducing agent, slendrets), 854 
OBirUARlES 

de Blnskovics, Eadislas, 1081 
Komoto, Jujiro, 504 
do Schwelnltz George Edmund, 1074 
Spalding, James A , 318 
Wheeler, John Martin, 885 

Obrig, T E Cobalt blue filter for observation 
of fit of contact lenses, *657 
Occupational Diseases See Industrial Diseases 
O’Connor, R Simplification of O’Connor cinch 
operation, 315 

Ogle, K N Induced size effect, new phenome- 
non in binocular space perception associated 
with relative sizes of images of 2 eyes, *004 
Oguclu So-called paratrachoma a virus disease 
due to Halberstadter-Prowazek virus, 146 
Old age, relation of age and phosphoric acid 
esters content of lens, 659 
Olsho, S L Vertical prism values in com- 
monly used bifocal lenses, *95 
Onfray, E Cataract due to dinitrophenol, 125 
Ophthalmia See also Consunctivitis , Eyes, dis- 
eases 

sympathetic, and panophthalmitis, *804 
sympathetic, is perforation of eye necessary 
for production? 1097 
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Ophtlialmocljnimometry See Retina, blood sup- 
plj 

OpbUnlmologic societies, directory of, 1G3, 319, 
531, G99, 897, 1119 

OphthalmoloBy, anni\crsary number of Annales 
d'ocuhsttguc, 1084 
basic course in 1073 

history , our distinguished colleague Pope 
John XXI, 122 

oplithalmology comes of age, years 1908-1913 
up to establishment of e\amlnlng board, 
HOG 

Ophthalmoplegia See Paralysis 

Ophthalmoscopy See Eyes, examination 

Optic Canal clinical value of roentgenographlc 
studies of optic foramen, 331 
Optic Chiasm calcium deposits in neighborhood 
of chiasm in disturbances of optic nerve, 
G73 

chiasmal syndrome and retrobulbar neuritis 
in pregnancy, G72 

lesions of cliiasma in case of cranial traum- 
atism IIG 

opticochlasmlc arachnoiditis 127 
optochlasmlc arachnoiditis due to pneumococ- 
cus, 1090 

optochlasmlc arachnoiditis , importance of 
mixed type of atrophy of optic ner\o as 
diagnostic sign, »384 

syphilitic opticochlasmlc arachnoiditis and 
pyretotherapy 130 

syphilitic optochlasmlc arachnoiditis, 1103 
Optic Disk Optic Papilla See Xencs, optic. 
Neuritis optic 
Nenes See Xenes, optic 
Tract See Nerves optic 
Optics optical decentration of eye, 070 
Orbit, enormous bony tumor of outer nail of 
orbit, greater ning of sphenoid bone and 
temporal fossa, 134 
external orbitotomy, 337 
implantation of hollow grooved body Into 
orbit for filling late after enucleation of 
eyeball, *709 

orbital hyperostosis its occurrence in 2 cases 
of meningioma of skull, *996 
orbital mechanics and limitations and move- 
ment of eye, optic nerve oblique muscle 
and Mallei s muscle with relation to exoph- 
thalmos, separation of retina thrombosis 
and postoperative malaise, 1111 
orbital varices 117 
tomography of, 118 

tumors , cylindroma of lacrimal gland 1096 
Orthoptic Training See Strabismus 
Oscillometry See Extremities blood supply 
Otitis Media, hypertensive meningeal hydrops, 
1090 

Oxycephaly See Acrocephaly 

Pannus See Trachoma 
Panophthalmitis See Eyes diseases 
Papilledema See Neuritis optic 
Paralysis comparison of operations for par- 
alysis of lateral rectus muscle, 149 
palsy of ocular muscles in case of toxic 
goiter, 335 

Parasites See Eyes, parasites 
Parathyroid anatomic structure and physiologic 
function in relation to eye, 142 
and eye, 6G6 

Parathyroidectomy, calcium content of crystal- 
line lens in experimental parathyroprlval 
cataract 66G 

metabolism of lens after, 113 
Paratrachoma See Conjunctivitis 
Paredrine use in cycloplegia 156 , correction 
505 


Parker, F C Cataract operation to reduce In- 
tldence of prolapse of ins, *597 
Parker W R George Edmund de Schwelnitz 
1074 

Parsons J H George Edmund de Schweinitz 
1074 

Pascheff Corneal and scleral forms of vernal 
conjunctivitis, 145 

Foimatlon of follicles in mucous membrane 
graft applied by Denig technic for pannus, 
147 

Ocular problems in field of endocrinology, 142 
Struggle against blindness and new law of 
public assistance in Bulgaria 147 
Patou R T Recurrent retinal and vitreous 
liemorrhagcs in young — Eales' disease, re- 
port of 2 cases *270 

Payne B F Comparison of operations for 
paralysis of lateral rectus muscle, 149 
Pellagra, retrobulbar neuritis in, 004 
Perera C A Retinitis pigmentosa with glau- 
coma 091 

Retinitis pigmentosa with 'hole' in macula, 
report of case, *471 
Perimetry See under Vision 
Periodicals, anniversary number of Annales 
d’oculisltqnc, 1084 

Journal of Social Ophthalmology new jour- 
nal 504 

merger of Arclnv fur Auqcnhcilkundc and 
Arclnv fur Ophthalmologic, 1072 
new editors for Zcitschnft fur Augcnhctlkundc, 
1072 

new ophthalmic journals, 1073 
Pesme P Four cases of Laurence-Bardet- 
Bledl syndrome, treatment with total ex- 
tracts of anterior lobe of pituitary gland, 
134 

pn See Hydrogen Ion Concentration 
Phosphorus and Phosphorus Compounds, rela- 
tion of age and phosphoric acid esters 
content of lens, 059 
Photophobia See Eight, toxicity 
Fillet, P Histologic and clinical statistics 
on 80 cases of tumor of bulbar conjunctiva 
123 

Pituitary Body, blindness of hypophysial 
origin, 4 cases of adiposogenital syndrome 
with retinal degeneration and mental back- 
wardness, 328 

cataract in relation to dysfunction of hypoph- 
ysis 143 

hypophysis and its relation to eye 141 
Pneumococci, optochiasmic arachnoiditis due 
to, 1090 

recurrent pneumococclc dacryoadenitis, 112 
Poisons and Poisoning See under names of 
poisonous substances, as Carbon disulfide. 
Methyl Sulfate , etc 

Poleff Rickettsia bodies as cause of trachoma 
146 

Pope John XXI, our distinguished colleague, 
122 

Postgraduate courses Harvard University Medi- 
cal School 317 
in blomlcroscopy , 1073 

Pregnancy, chiasmal syndrome and retrobulbar 
neuritis in, 072 
obstetric ophthalmology, 340 
Pressure See Tension 

Pringle-Bournevllle’s Disease See Sclerosis, 
tuberous 

Prisons and Prisoners, incidence of unequal 
pupils in unconvicted prisoners, 513 
Prizes for ophthalmic work, 1073 
Treacher Collins prize, 883 
Proby H Intrascleral grafts with tendon 
fiom dead animals after evisceration ot 
globe 134 
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Proptosls See rixophtlmlmos 
Prowa7ck Bodies See Trachomn- 
Psammoma, ceneral considerations of psammo 
mas apropos of ease of c>stlc psammoma of 
optic papili i, 518 

Pseudoxanthoma elasticnm treatment and dc- 
\elopment of 2 cases of sjndrome of Gron- 
hlad and StrandberR (angioid streaks In re- 
tina and pseudoxanthoma elasticum), 514 
Pterjglum, dominant Inheritance of, 108 
Ptosis See Eyelids, ptosis 
Pucch, P Optlcochlasmic arachnoiditis, 127 
Pintcnney, 1 Use of sorbitol In glaucoma, 
*1030 

Pupils, effect of pn on mlotlcs and mydrlatlcs. 


145 

incidence of unequal pupils (anlsocorla) In 
unconvicted prisoners, 513 
Inferior Irldotomy in operations for cataract 
on ejes nlth posterior synechlae or pupil- 
lary mcmbrine, \alue of operation, *041, 


1105 

Tonic See Iteflex, pupillary 


Pyrexia Sec Fev or 


Rabies, changes In fundus oculi of rabbits 
with rabies, 132 

Radium, Therapy See under names of various 
diseases 

Band, G Testing fitness for niglit flying 
visual acuity, *58 

Bateau, T Sea air and ophthalmology, 135 
Bauh Treatment of tetany cataract, 143 
Reading difficulties In ciilldren, *820 
Recklinghausen’s Disease Sec Neurofibromatosis 
Reese, A B Precancerous melanosis of lids 
and conjunctiva, 083 

Reflex, clinical study of consensual ophthalmo- 
tonlc reactions, 118 

pupillary , tonic pupil and its relationship to 
Adlo 8 syndrome, 000 

Refraction See Accommodation and Refraction 
Retina See also Macula Lutea 
anaplastic or differentiated glloblastosponglo- 
blastoma of, 803 

angiomatosis retinae , report of case with 
pathologic study of enucleated eye, *058 
arterial hypertension of, 137 
atrophy, and arterial hypotony, 138 
Blood Supply Sec also under Thrombosis, 
Veins 

blood supply, angiosclerotic and angiospastic 
retlnoscs, 515 

blood supply , dehydrogenating processes in 
retina after Interruption of circulation, 859 
blood supply , diastolic pressure and glau- 
coma, C64 

blood supply, examination of retinal vessels 
by dynamometry, 138 

blood supply , further contribution to knowl- 
edge of Gunn's sign, 507 
blood supply in retinal vessels, 131 
blood supply , measurements of caliber of 
retinal vessels of patients with hypertension 
and nephritis, 10D3 

blood supply, ophthalmodynamometer and Its 
diagnostic value, 140, GOT 
blood supply , ophthalmodynamometry and 
Its Importance In clinical medicine, 327 
blood supply , relief therapy (“Entlastungs- 
thcraplc ') for tabetic optic atrophy, 8G5 
blood supply , retinal arterial spasm, fatal 
forms , lack of acetylcholine, 131 
blood supply , retinal blood pressure in cases 
of nasal diseases and effects of surgical 
intervention in nose and nasopharynx, 1092 
blood supply , variations In pressure of retinal 
arteries and In capillary pressure in rela- 
tion to compression of globe, 859 


Retina— Continued 

chftnKcs In fundus oculi of rubblts with 
rabies, 112 

cholesterol metabolism of patients with 
retinal lesions, 144 

clinical slgnitlcancc of retinal changes In 
leukemia, *1G4 

congestion Indicating involvement of retinal 
vessels In failure of right side of heart, 
report of cases, 1003 

detachment, anatomlcopathologlc researches 
on globe with partial detachment of 20 
days’ duration, 1092 
detaclimcnt and ac( Idents, SCO 
detachment, dlathcrmocoagulatlon (Wove) 
for, retinal tears without detachment, 132 
detachment, etiology considered from stand- 
point of surgical correction, *104G 
detachment. Idiopathic, alkaline « reserve of 
blood in, 859 

detachment luxation of lens through retinal 
tear into subretln.il space, 112 
detachment, multiple circumscribed, G73 
detachment , orbital mechanics and limitations 
and movement of eye, optic nerve, oblique 
muscle and MUllcr’s muscle with relation 
to exophthalmos, separation of retina, 
thrombosis and postoperative malaise, 1111 
detacliment, summary of modern opinions, 
*307 

detachment, temporary artificial indentation 
of sclera in operations for, G74 
detachment, treatment by means of diathermy 
and injection of air into vitreous, 1094 
detachment with cyst formation, report of 
case, 523 

determination and significance of scotoplc 
retinal visibility curve, *713 
diagnostic significance of retinal changes In 
cases of hvperlenslon, 140 
edema of, 514 

cntoptlc phenomena — intrarctinal fluids, 119 
fuslonal movements, role of peripheral retinal 
stimuli, 873 

histologic changes in eyes of patients with 
hypertension, 138 

Importance of ocular examination for under- 
standing of hypertension and nephritis, 139 
Inflammation See Retinitis , Retinochoroid- 
itls 

innervation, retinal myelin fibers, 332 
intraocular mass, 151 

Isoperfusion and anlsoperfusion of capillaries 
in cases of retinal hypertension, 140 
juvenile glaucoma with angiomatosis of, GG5 
latent processes in visual pathways In cases 
of hypertension, 139 
measurements In fundus, 327 
ophthalmoscopic study of newborn Infants, 
144 

pathology , treatment and development of 2 
cases of syndrome of Gronblad and Strand- 
berg (angioid streaks in retina and psoudo- 
• xanthoma elasticum) 514 

physiology , procedure for measuring threshold 
sensibility of retina, 857 
recurrent retinal and vitreous hemorrhages 
disease, report of 2 cases, 

*276 

resolving power of human retina, 144 
retinal arterial hypertension In cases of com- 
motio cerebri, 138 

retinitis pigmentosa with “hole” in macula 
report of case, *471 ' 

significance of transitory arterial hyperten- 
sion In genesis of retinal changes, 138 
spontaneous retinal pulsation, 140 
traumatic retinal angiopathy, 1107 

Hippel'a disease, report of case. 
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Retina — Continued 

\isual celis of Platjpus (Ornithorlivncus), 
GGl 

Retinitis cerebrospinal pressure in cases of, 140 
exudathe, pathologic and clinical reports of 
3 cases of, 120 

hereditary chorioretinal disease, 8G5 
Jensen's See Retinochorolditis 
Pigmentosa See also Laurencc-Biedl Sjn- 
drome 

pigmentosa and internal secretion , treatment 
avltli estrogen, 112 

pigmentosa, late results from resection of 
cervical portion of sjmpathetlc truiiK in 
cases of, 155 

pigmentosa, some pathogenic factors in, 120 
pigmentosa, unilateral , report of 2 cases, G80 
pigmentosa 'ulth glaucoma, G91 
pigmentosa with ‘hole’ in macula, report 
of case, *471 

proliferans, clinical and histologic studies, 
♦427 

pseudo albuminuric, in cases of tumor of 
brain 332 

Retinochorolditis radlata, 120 
Riboflavin See Vitamins, B 
Richards, P Nature of flltrable agent of 
trachoma, *569 

Rlchman F Acute membranous conjunctiv- 
itis in brass worker, G89 
Ophthalmoscopic study of newborn Infants, 
144 

Rickettsia bodies as cause of trachoma, 14G 
problem of rickettsias In trachoma *1G 
Roche, M Ophthalmologic aspects of case of 
chordoma, 127 

Roentgenotherapy See under names of organs 
regions and diseases 

Ton Rotth Causation of traclioma by virus 
146 

Rosenthal B C von Hippel's disease, report 
of case, G82 

Rosner, L Biochemistry of lens , effect of 
galactose on permeability of capsule of lens 
♦80 

Biocliemistrj of lens , studies on glutathione 
in crystalline lens ♦417 
Rosnoblet Blindness in infants, without 

ophthalmoscopic clianges (congenital 
forms), 133 

Rubegni Blood calcium In cases of juvenile 
cataract 144 

Use of Interferometer for estimation of endo- 
crine function in ocular diseases, 142 

Sabbadini Autonomic hypertension, 138 

Sachs-Tay s Disease See Idiocy, amaurotic 

Sadek Discussion of national policy to be 
adopted in tropical country for prevention 
of blindness, 147 

Sallmann Diagnostic significance of retinal 

changes m cases of hypertension, 140 
Samaan Treatment of trachoma 147 
Samuels, B Panophthalmitis and sympatlietic 
ophthalmia, *804 

Sarcoma See also Cancer , Jlelanosarcoma , 
Tumors , and under names of organs and 
regions 

intraocular tension in cases of sarcoma of 
choroid and ciliary body *359 
of optic papilla, report of case G77 
unilateral exophthalmos due to sclerosing sar- 
coma of anterior cranial fossa, 68G 
uveal, topography and frequency of complica- 
tions of, *290 

Schlivek, K Suprasellar meningioma 337 
Schools, instruction and professional orientation 
of ambljopic children, creation of special 
schools, 1087 


Schools — Continued 

work in schools in Japan for children with 
defective sight, 147 

Schupfer Resolving power of human retina, 
144 

de Schvv elnitz, George Edmund, 1074 
Sclera, differences in manner of perforation of 
sclera caused by primary melanosarcoma 
and metastatic carcinoma of uveal tract. 
070 

fibroma of, 1095 
perforating scleromalacla, 109 
scloromalacla perforans, report of case In 
which eye was examined microscopically. 
•1013 

senile degeneration of sclera at insertion of 
oculai muscles , report of case 320 
three cases of anterior sclerouveitis, 2 (1 
bilateral) of malignant type (progressive 
scloropcrikeratltis of von Szilj ) , clinical, 
histopathologic and bacteriologic study of 
3 enucleated ejes, GGl 

Sclerosis, tuberous , tumor of lid in case of 
Bournevlllc-Pringle’s disease, 8C4 
Scotoma, binocular fixation for scotometry at 
1 meter, 1089 

homonymous hemianopic paracentral scotoma 
report of case, *840 
Scrofula See Tuberculosis 
Sea air and ophthalmologj 135 
Secretions, Internal See Endocrine Glands 
Sedan, J Diplopia preceding marked Increase 
of growth in dermolipoma of conjunctiva, 
123 

Seech, S G Experimental iontophoresis of 
rabbits corneas, report of 2 cases of 
corneal dystrophy with treatment by ionic 
medication *624 
Senility See Old age 

Serotherapy and Hemotherapy, subconjunctival 
autohemotherapy In complications of trach- 
oma, 863 

treatment of trachoma by local autoserother- 
apy, 675 

treatment of trachomatous pannus bj sub 
conjunctival autohemotherapy, 510 
Serr Spontaneous retinal pulsation, 140 
Sezer, F N Accidental v accination of con- 
junctiva, *80 

Shaad, D J Binocular vision and orthoptic 
procedure, *477 

Shannon, C E G Palsj of ocular muscles in 
case of toxic goiter, 335 
Sharp, G S Treatment of cancer of ejelids, 
879 

Shimkin Antepositlo conjunctivae fornicis in 
cases of severe spring catarrh, 143 
Use of auricular cartilage for correction of 
severe entropion following tarsectomj, 147 
Short Waves See under names of organs, re- 
gions and diseases, as Cornea, conical. 
Eyes diseases , etc 

Sinus, Cavernous See Cavernous Sinus 
Sinuses Nasal See also Sphenoid Sinus 
voluminous chondroma of left ethmoid legion 
with mucoceles in all sinuses and giave 
ocular syndrome, 1G9G 
Skull See Cranium 
Steeple See Acrocephaly 

Slendrets See under Obesity 

Sloan, L L Perimetric studies in sjphilitic 
optic neuropathies, *201 
Smallpox, accidental vaccination of conjunctiva, 
♦89 

Smith F New method for rebuilding lower 
lid 315 
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Smith, 3 W Blephnutis comb, *05S 
Subconjuncth al cjst simiilnting piolnpsc of 
lacrimal glnnd, 33S 

Srauhler, M E Simplification of O'Connor 
cinch operation, 502 
Snapper Endocrinology and e>o, 141 
Snell, A C Visual acuity , its Tclatlon to 
form sense and application of tins relation- 
ship to medtcolcgal problems, 871 
Sobbj Bey Treatment of trachoma. 147 
Social Seruce in ophthalmic hospital, 148 
lole of social yvorher in program for pre- 
vention of blindness, 148 
Societies, Canadian Ophthalmologlcal Society, 
meeting, COS 

foieign, diiectory of, 1C3, 349, 531, 099, 807, 

1119 

formation of Ameiican Oithoptlc Council, 888 
intei national, directory of, 1G5, 349, 531, C90, 
897, 1119 

local, diiccton of, 1G9, 353, 535, 703, 901, 
1123 

national, ducctory of, IGG, 350, 532, 700, 898, 

1120 

Kational Society tor Prevention of Blindness, 
annual meeting, 1071 

ophthalmologic, directory of, 1G5, 349, 531, 
099, S97, 1119 

Ophthalmologlcal Society of Austialia, oignn- 
ization of, G89 

sectional, directory of, 1G7, 351, 533, 701, 
899, 1121 

Socicte d'ophthalmologic do Pans, annual 
meeting, SS3 

state, directory of, IGS, 352, 534, 702, 900, 
1122 


SoClETV TRl^SVCTIONS 

Ameiican Jledical Association, Section on 
Ophthalmology, 807 

American Ophthalmological Society, 1099 
College of Physicians of Philadelphia, Sec- 
tion on Ophthalmology, 152, 334 
Piench Ophthalmologic Society, 122 
International Association for Preycntion of 
Blindness, 147 

International Congress of Ophthalmology, 135 
International Organization Against Trachoma, 
146 

Aeiv Yorlv Academy of Medicine Section of 
Ophthalmology, 148, 337, 520, G80 


Solir Graduation of Bailliart and SobausKi 
dynamometers on human cadavei, 143 
Soibitol See under Glaucoma 
Space Perception, does time Influence percep- 
tion of depth? 678 

induced size effect, neyv phenomenon in bin- 
ocular space perception associated nith 
relative sizes of images of 2 eyes, *004 
neiv apparatus for recording deptii perception, 
G7S 


Spaeth, E B Etiology of retinal separation 
considered from standpoint of surgical cor- 
rection, *1046 
Evternal orbitotomy, 337 
bate results from resection of cervical por- 
tion of sympathetic trunk in cases of retin- 
itis pigmentosa, 155 
Spalding, James A , 318 

Specimens, research studies of eye , some tech- 
nical and practical notes, *395 
Spectacles See Glasses 

enormous bony tumor of outei 
orbit, greater yiing of sphenou 
temporal fossa, 134 

lesmn^ Sinuses, Nasal 

probably result of in- 
lected sphenoid sinuses, *966 


Spinal Fluid See Ceiebrospinal Fluid 
Sporotrichosis, sporothriv granuloma of lim- 
bus, GGO 

Spotnllz, H Preliminary report of yalue of 
funcllonal ylsual tests for localization of 
supratentorial tumois of brain, 524 
Squint Sec Stiabismus 

Stains and Staining, lescarcli studies of eye, 
some technical and practical notes, *395 
Staphylococci, mannitol fermentation as indi- 
catoi of conyunetiy al pathogenicity of 
staphylococci, *274 

metastatic septic endophthalmitis yylth liiig 
abscess of coinea , report of case with 
description of anatomic changes, 1102 
staphylococcic conjunctlyitis, 108 
staphylococcic septicemia foiloiying suppiuat- 
Ing meibomian cyst, report of case, 508 
treatment of staphylococcic conyunctii itls uith 
staphylococcus tovoid, preliminary note, 
•'271 

Steeple Skull Sec Acrocephaly 
Stieiilei, It D Ciiculation of aqueous, me- 
chanism of secretion of Intraocular fluid, 
*701 

Stokes, lY H Dacryocystitis in lymphatic leu- 
kemia, *85 

Strabismus See also lletcrophoria 
binocular vision and orthoptic procedure, *477 
simpllflcation of O’Connor cinch operation, 
315, 502 

surgical treatment of, 105 
value of oithoptic training, 511 
Strandbcrg-Gronblad Syndrome See Pseudo- 
xanthoma elasticum, Retina, pathology 
Streptococci vhidans, conjunctivitis associated 
yvlth infection by, clinical and bacterlologic 
observations in epidemic, *19 
Sudranski, H F Eialuation of homatroplne- 
benzcdrlnc cycloplcgla, *585 
Sulfanilamide, Therapy See under Tiachoma 
Sullldcs, supoiflclal and deep-seated disciform 
keratitis in caisson yvorkers after exposure 
to hydrogen sulfide, report of cases, 323 
Sullivan, N P Intraoculai nematode yvonns, 
report of case and leyieiv of literature, 
♦lOOG 

Surgery See also Apparatus , Instruments , and 
under organs and diseases, as Eyes, sur- 
gery, Gliucoma, etc 

plastic , adi antages of use of coagulants in 
ocular operations especially in extraction 
of cataract and in plastic operations, *40G 
plastic , rotation of cheek in ophthalmology, 
*410 

Syyindle, P F Events of vascularization and 
devascularization seen in corneas, *974 
Syrablepharon See under Eyelids 
Sympathectomy, late results from resection of 
cervical portion of sympathetic trunk in 
cases of letinitis pigmentosa, 155 
Syphilis See also under names of organs, 
regions and diseases, as Lacrimal Organs , 
etc 

congenital, traumatic paienchymatous kera- 
titis In, 110 

information based on 349 cases of heredo- 
syphilltlc keratitis, 109 
of lacrimal sac simulating acute dacrymeyst- 
itis, loss 

palpebral manifestations in delayed hereditaiy 
syphilis, 326 

perimetric studies in syphilitic optic neuro- 
pathies, *201 

syphilitic opticochiasmic arachnoiditis and 
pyretotherapy , 130 

syphilitic optocluasmic arachnoiditis, 1103 



INDEX TO VOLUME 20 


\on Szilj Ejsf unction of thjioid glind md 

Its relation to eje 141 

SzjninnsKi J Selection of contact lenses bj 
means of metallic prosthescs, 122 

Tabes Dorsalis relief tlierapj ("Lntlastungs- 
tlieinple’) for tabetic optic atrophj, 865 
Tninter, M L Influence of vitamins and dl- 
nitioplienol on production of evperimental 
catarict, *30 

Tarsectonn See under Ejelids 
Tissman, I S Use of paredrlne in cjcloplegla, 
loG , correction, 505 

Taumi Operate 0 treatment of astigmatism, 
143 

Taj -Sachs’ Disease See Idlocj, amaurotic 
Teeth, pathogenesis of ocular diseases of dental 
origin, 12G 

tlirombophlebitls of cavernous sinus, 330 
tootli and eje, 603 

Teissier Use of nei\ tjpe of contact glass 
made of pjroxjlln, 145 
Temperature, ocular thcrmometn, 110 
Tendons, muscle ^\eakening bj central tenotomv, 
850 

Tension See also Glaucoma 

behavior of intraocular pressure in acute in- 
traocular vascular reactions 670 
clinical study of consensual ophthalmotonic 
reictions 118 

intraocular, action of yohimbine hydrochloride 
on, 125 

intraocular experimental study of Influence 
of muscular work on, 119 
intraocular in cases of sarcoma of choroid 
and ciliary body *359 
Souter tonometer 005 
theory and practice of tonometry, 115 
Teratoma, congenital anophtlialmos Telling 
ophthalmoteratoid , report of case, 1082 
Terry, T L Modified corneal clamp to 
facilitate insertion of stitches, *91 
Tetany, diabetic and tetanic cataract in relation 
to Krauss theory of muscle function of 
cortical cells, 143 
latent and cataract 325 
parathyroid glands and eye 606 
treatment of tetany cataract, 143 
Theodore F H Hypersensitivity to laiocaine 
*474 

Thiel Importance of ocular examination for 
understanding of hypertension and nephritis, 
139 

Thrombosis orbital mechanics and limitations 
and movement of eye optic nerve oblique 
muscle and Mullers muscle with relation 
to exophthalmos separation of retina throm- 
bosis and postoperative malaise 1111 
oscillometry of arteries of limbs in thrombosis 
of cential retinal vein, 132 
thrombophlebitis of cavernous sinus 330 
Thjgeson P Causation of trachoma by virus, 
146 

Cultivation of human conyunctival and corneal 
epithelium in vitro 1107 
Mannitol fermentation as indicator of con- 
junctival pathogenicity of staphylococci 
*274 

Nature of filtrable agent of trachoma *569 
Problem of nckettsias in trachoma, *16 
Treatment of staphylococcic conjunctivitis 
with staphylococcus toxoid , preliminary 
note, *271 

Thyroid See also Goiter 
dysfunction and its relation to eye 141 
Tille H Histologic and clinical statistics on 
80 cases of tumor of bulbar conjunctiva 
123 


Tissue, Inositol in ocular tissues, *299 
metabolism of lens after par itlijroidectomj, 
113 


Tomography See under Orbit 
Tonometry See Tension 

Tookc, P 'T Aleukemic Ijmpliosis involving 
upper lids, pathologic changes 1110 
Tooker. C W Metastatic septic endophthalmitis 
with ring abscess of cornea, report of ease 
witli description of anatomic changes, 1102 
Toulant Prevention of blindness in tropical 
country, 147 

Trachoma, acute, 12 cases, 147 
allergic reaction of, 075 
and pyrexia, 670 
causation by virus 140 
development in cornea 147 
formation of follleles in mucous membrane 
graft applied by Denig technic for pannus, 
147 

histologic picture and pathogenesis of 147 
microstriicture of epithelial cells and its 
Importance for etiology of 140, 802 
nature of filtrable agent of, *509 
patliologic picture of, 147 
problem of rlckettsias in, *10 
rickettsla bodies as cause of, 146 
so-called paratrachoma a virus disease due 
to Halberstadter-Provvazek virus 146 
studies on infcctivitj of, further observations 
on fliterabilltj of infectious agent 1093 
studies on pathogeny of, 863 
subconjunctival autohemotherapj in complica- 
tions of 803 

sulfanilamide treatment , preliminary report, 
880 

treatment of, 147 

treatment according to recent experimental 
research 124 

treatment by local autoserotlierapj 075 
treatment of trachomatous pannus by subcon- 
junctival autohemotherapj 510 
treatment with trachozid 516 
Traciiozid See under Trachoma 


Trantns N Diathermocoagulation (lYeve) for 
detachment of retina, retinal tears without 
detacliment 132 


Trauma detachment of retina and accidents 860 
traumatic retinal angiopathy, 1107 


Troncoso Anatomic structure and evolution of 
iridocorneal angle in mammalia 144 
Tropics discussion of national policy to be 
adopted in tropical country for prevention 
of blindness, 147 

prevention of blindness in tropical country 
147 


Trjparsamide pathologic changes in amblyopia 
following trjparsamide therapy, 867 
Tuberculosis See also under special structures 
of eye and names of diseases 
lymphoid reaction of bulbar conjunctiva re 
action to tuberculin, 319 
resistance of capillaries to pressure in ocular 


tuberculosis 120 

specific diagnosis of tuberculous diseases of 
eyes, report of cases 1086 
fularemia from clinical and from ophthalmologic 
standpoint, 1085 
oculoglandular, *88 

rumors See also Angioma Chondroma Epi- 
thelioma , Fibroma Melanoma Meningioma 
Sarcoma , Teratoma etc , and imder spo^al 
structures of eye as Brain 
Fvelirts. Eacnmal Organs, Orbit, Eetina 


mixed cell tumor of lacrimal sac, 1101 
Twins esophorla and anaphoria in twins of same 
sex, 330 
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Ulcers, IMoorcn’s See under CorneT 
Ultrislioit ■S\a\cs See under names of orpans, 
regions nnd diseases, as Cornea conical, 
E^es, diseases. Retina, detachment etc 
Uiea, chemical and histochemical iinestigatlon 
of urea in lens and ocular membraTiDS, 
10S2 

U\ea chronic cellular infiltration of u\ea in 
septic endophthalmitis of ectogenoiis origin, 
SG5 

circulation of aqueous , mechanism of secretion 
of intraocular fluid, *701 
differences in manner of perforation of sclera 
caused bi piimarj meianosaicoma and 
metastatic carcinoma of meal tract, G7G 
effect of e\tract of ciliarj body on blood 
pressure, 512 

effect of extract of ciliarj bodj on isolated 
frog heart, 512 
Harada’s disease, SGI 

Inflammation See also Oplilhalmla, sjmpa- 
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